Tennessee Vallay Authority, 1498 Steam Plant Road, Gallatin, Tennessee 37066-8714

January 9, 2012

Mr. Patrick Cromer

Division of Water Pollution Control
Enforcement and Compliance Section
6th Floor, L&C Annex

401 Church Street

Nashville, Tennessee 37243-1534

Dear Mr. Cromer:

Enclosed are certified copies of the TVA - Gallatin Fossil Plant Discharge Monitoring Reports
(DMRs) for February 2012, Also included are the annual toxicity testing results for the ash pond
discharge {(Qutfall 001) as prescribed in Part |1l E of the NPDES permit for Gallatin Fossil Plant.
A computer disk that contains the DMR data is attached.

If you have any guestions concerning these reports or if additional information is required,
please contact Michael T. Gray, Program Administrator(Environmental),615-230-4066, or
Ronnie Wyatt, Acting Manager (Engineering), 615-230-2638.

1 certify under penalty of law that I have personally examined and am familiar
with the information submitted in the aftached document; and based on my
inquiry of those individuals immediately responsible Jor obtaining the
information, I believe the submitted information is irue, accurate and
complete. I am aware that there are significant penalties for submitting false
information, including the possibifity of fine and imprisonment.

Sincerely,
X:’c K

Scott A. Hadfield
Plant Manager

Enclosures

CERTIFIED MAIL - RETURN RECEIPT REQUESTED

oMRe.doc 0371372012



Document Type: NPDES Permit Compliance Records

JJanuary 9, 2012

Mr. Patrick Cromer

Division of Water Pollution Control
Enforcement and Compliance Section
6th Floor, L&C Annex

401 Church Street

Nashville, Tennessee 37243-1534

Dear Mr. Cromer:

Enclosed are certified copies of the TVA - Gallatin Fossil Plant Discharge Monitoring Reports
{DMRs) for February 2012. Also included are the annual toxicity testing results for the ash pond
discharge (Qutfall 001) as prescribed in Part ill £ of the NPDES permit for Gallatin Fossil Plant.
A computer disk that contains the DMR data is attached.

If you have any questions concerning these reports or if additional information is required,
please contact Michael T. Gray, Program Administrator{Environmental},615-230-4066, or
Ronnie Wyatt, Acting Manager (Engineering), 615-230-2638.

1 certify under penaity of law that I have personally examined and am familiar
with the information submitted in the attached docwment,; and based on my
inquiry of those individuals immediately responsible for obtaining the
information, I believe the submitted information is true, accurate and
complete. I am aware that there are significant penalties for submitting false
information, including the possibility of fine and imprisonment,

Sincerely,

-~ C &
Scott A. Hadfield
Plant Manager

Enclosures

MTG/ksl

cc: (Enclosures):
M. T. Gray, Gallatin
5. W. Hixson, BR 4A-C
C. Smith, MCT 1A-CCK
K. Ward, EDMS, BR 4A-C

CERTIFIED MAIL - RETURN RECEIPT REQUESTED

DMRs.docx 03/13/2012
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TENNESSEE VALLEY AUTHORITY
TOXICITY TEST REPORT

INTRODUCTION / EXECUTIVE SUMMARY

Report Date: February 28, 2012

1. Facility / Discharger: Gallatin Fossil Plant / TVA

2. County / State: Sumner / Tennessee

3. NPDES Permit #; TN 0005428

4. Type of Facility: Fossil-fueled steam electric generating plant

5. Design Flow (MGD): 27.9

6. Receiving Stream:  Cumberland River

7. 1Q10 (MGDY): 552.1

8. Outfall Tested: 001

9. Dates Sampled: Febiruary 05 — 10, 2012

10.  Average Flow on Days Sampled (MGD):  32.32, 29.09. 30.16

il. Pertinent Site Conditions: No unusual conditions reported. (Production /
operation data will be provided upon request).

12, Test Dates: February 07 — 14, 2012
13.  Test Type: Short-term Chronic Definitive
14.  Test Species: Fathead Minnows (Pimephales promelas)

Daphnids (Ceriodaphnia dubia)

15. Concentrations Tested (%): Outfali 001: 1.3,2.6.5.1, 10.2, 204
Intake: 100

16.  Permit Limit Endpoint (%): Outfall 001: IC>s=5.1

17. Test Results: Qutfall 001: Pimephales promelas: 1Cys > 204
Ceriodaphnia dubia: 1Cy5>20.4
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18.  Facility Contact: Michael Gray
Phone #: (615) 230-4066

19.  Consulting / Testing Lab:  Environmental Testing Solutions, Inc.

20. Lab Contact: Jim Sumner
Phone #: {828} 350-9364

21. TVA Contact: Donald W. Snodgerass
Phone #: (256) 386-2787

22. Notes: Outfall 001 samples collected February 05 — 10, 2012 showed no toxic effects to
fathead minnows or daphnids. The resulting ICys values, for both species, were
> 20.4 percent.

Exposure of daphnids and minnows to intake samples resulted in no significant
difference from control during this study period.
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METHODS SUMMARY

Samples:

1. Sampling Point: Qutfall 001, Intake

2. Sample Type: Composite

3. Sample Information:

Sample | Date (MM-DD-YY) Date (MM-DD-YY) Arrival Initial Date (MM-DD-YY)

D Time (CT) Collected Time (ET) Temp. TRC* Time (ET)
Received {°C) (mg/L) First Used

02-05-12 0900 o 02-07-12 1026

001 PP 02-07-12 0825 05 | <oa0 | >0l2 02

02-05-12 0945 o 02-07-12 1026

Intake | g0tz 008! 02-07-12 0825 08 | <010 O otls oae

02-07-12 0920 to 02:09-12 0927

001 oo 02-08-12 1610 03 | <ot0 | 212 00

02-07-12 1005 to 02-09-12 0927

ntake | 0o o] 02-08-12 1610 06 | <010 | Ui 00

02-11-12 1000

oor | UTPI2 0T | 021012 1440 [0.0,0.0 | <000 | 021212 0928

02-13-12 0930

02-11-12 1000

Intake 0{2)'20?61?20;22;0 02-10-12 1440 00 | <010 | 021212 0928

-10- 02-13-12 0930

*TRC = Total Residual Chlorine

T Samples were collected in two 2.5 gallon cubitainers. Temperature was measured in each
cubitainer upon arrival,

4. Sample Manipulation: Samples collected from Qutfall 001 and intake were warimed to
test temperature (25.0 + 1.0°C) in a warm water bath,
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Pimephales promelas Ceriodaphnia dubia

Test Organisms:

1. Source: Aquatox. Inc. In-house Culfures

2, Age: 20.5 hours old < 24-hours old

Test Method Summary:

1. Test Conditions; Static, Renewal Static, Renewal

2. Test Duration; 7 days Until at least 60% of control

females have 3 broods

3. Control/ Dilution Water: Moderately Hard Synthetic Moderately Hard Svnthetic

4. Number of Replicates: 4 10

5. Organisms per Replicate: 10 1

6. Test Initiation: Outfall Q01; 02-07-12 1230 ET 02-07-12 1026 ET
(Date/Time)

7. Test Termination: Qutfall 001: 02-14-12 1140 ET 02-14-12 0948 ET
(Date/Time)

8. Test Temperature: Outfali 001: Mean = 24.8°C Mean = 24.9°C

(24.2 - 25.1°C) (24.7 - 25.3°C)

9. Physical / Chemical
Measurements:  Alkalinity, hardness, total residual chlorine, and conductivity were
measured at the laboratory in each 100% sample. Daily temperatures were
measured in one replicate for each test concentration. Pre- and post-
exposure test solutions were analyzed daily for pH and dissolved oxygen.

10. Statistics: Statistics were performed according to methods prescribed by EPA
using ToxCalc version 5.0 statistical software (Tidepool Scientific

Software, McKinneyville, CA).
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TOXICITY TEST RESULTS (see Appendix B for Bench Sheets)

1. Results ofa  Pimephales promelas Chronic/7-day Toxicity Test.

{Genus species)

(Type / Duration)

Conducted February 07 — 14, 2012 using effluent collected from Qutfall 001,

Test Solutions

Percent Surviving
(time interval used — days)

(% Effluent) i 5 3 4 5 3 7
Control 100 100 100 100 100 100 100
1.3% 100 100 100 100 98 98 98
2.6% 100 100 100 100 98 98 98
5.1% 100 100 100 100 98 95 95
10.2% 100 100 100 100 100 100 100
20.4% 100 100 100 100 98 98 98
Intake 100 100 100 100 100 100 95
Test Solutions Mean I?ry Weight (mg)
(% Effluent) (replicate number)
1 2 3 4 Mean
Control 0.619 0.604 0.660 0.672 0.639
1.3% 0.687 0.581 0.569 0.641i 0.620
2.6% 0.702 0.669 0.652 0.691 0.679
5.1% 0.626 0.679 0.657 0.637 0.650
10.2% 0.675 0.701 0.729 0.763 0.717
20.4% 0.528 0.775 0.674 0.753 0.683
Intake 0.462 0.647 0.668 0.506 0.571

ICy5 Value: > 20.4%
Permit Limit: 5.1%

95% Confidence Limits:
Upper Limit: NA
Lower Limit: NA

Permit Limit: 19.6 TUc

Calculated TU Estimates: <4.9 TUc*

*TUa = lUU‘fLCso: TUc = 100/ ICzs
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TOXICITY TEST RESULTS (see Appendix B for Bench Sheets)

2. Results of a

(Genus species)

Conducted February 07 — 14, 2012 using effluent from Outfall 001,

Ceriodaphnia dubia Chronic/ 7-day Toxicity Test.

(Type / Duration)

Percent Surviving
Test (time interval used — days)

cipmeeny| L | 2 |3 14| s 6| 7
Control 100 | 100 100 100 | 100 | 100 100
1.3% 100 | 100 | 100 100 | 100 | 100 100
2.6% 100 100 100 100 100 100 100
5.1% 100 100 100 100 100 100 100
10.2% 100 100 100 100 100 100 100
20.4% 100 | 100 | 100 100 | 100 | 100 100

e g i)

e Effluent) T T3 T4 5] 6] 7] 819 [10]Mean
Control 31132 (3331128303333 ]31|31]313
1.3% 330333032 (33 (30]32]34]30]34] 321
2.6% 35133 | 34132130 |31 34]33]|29]|34] 325
5.1% 33|34 |34 |34 [32(33]30]29]30134]323
10.2% 36131 {32136[32]36)|34136][32]32]33.7
20.4% 3713313537 [35]33]33]36/35]37]35.1

ICys Value: >20.4%
Permit Limit: 5.1%

95% Confidence Limits:
Upper Limit: NA
Lower Limit: NA

Permit Limit: 19.6 TUc

Calculated TU Estimates: <4.9 TUc*

*TUa = 100/LCso: TUc = 100/ IC3s
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TOXICITY TEST RESULTS (see Appendix B for Bench Sheets)

3. Results ofa  Ceriodaphnia dubia Chronic/ 7-day Toxicity Test.

(Genus species)

{Type / Duration)

Conducted Februyary 07 — 14, 2012 using water from Intake

Percent Surviving
Test {time interval used — days)
Solutions
(% Effluent) : 2 3 4 > 6 7
Control 100 100 100 100 100 100 100
Intake 100 100 100 100 100 100 100
Test Solutions ReprodIL;ctlon (#%{oungffem]z;les’ 7 days)
(% Effluent) ata (replicate number)
112 ]3] 4] 5 6 | 7 8 9 | 10 | Mean
Control 29127129 (29132 |32(31(32]32]30] 303
Intake 37136 | 3538|3636 |38![135([38(37] 366

ICy5 Value: > 100%
Permit Limit: N/A

95% Confidence Limits:
Upper Limit: NA
Lower Limit: NA

Permit Limit: N/A

Calculated TU Estimates: < 1.0 TUc*

*TUa = 100/LCs¢: TUc = 100/ ICys

REFERENCE TOXICANT TEST RESULTS (see Appendix A and C)

Species _ Date Time | Duration | Toxicant | Results (IC;s)
Pimephales promelas | February 07 - 14,2012 | 1243 | 7-days KCI 0.77 g/L
Ceriodaphnia dubia | February 07 — 14,2012 | 1000 | 7-days NaCl 1.08 g/
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SUMMARY / CONCLUSIONS

Outfall 001 samples collected February 07 — 14, 2012 showed no toxic effects to fathead
minnows or daphnids. The resulting IC»s values, for both species, were > 20.4 percent.

Exposure of daphnids and minnows to intake samples resulted in no significant difference from
control during this study period.
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Appendix A
ADDITIONAL TOXICITY TEST INFORMATION

SUMMARY OF METHODS

1. Pimephales promelas

Tests were conducted according to EPA-821-R-02-013 (October 2002) using four
replicates, each containing ten test organisms, per treatment. Test vessels consisted of 500-
mL plastic disposable cups, each containing 250-mL of test solution.

2. Ceriodaphnia dubia
Tests were conducted according to EPA-821-R-02-013 (October 2002) using ten replicates,
each containing one test organism, per treatment. Test vessels consisted of 30-mL

polypropylene cups, each containing I5-mL of test solution.

DEVIATIONS / MODIFICATIONS TO TEST PROTOCOL

1. Pimephales promelas

None

2. Ceriodaphnia dubia

None

DEVIATIONS / MODIFICATIONS TO PRETEST CULTURE OR HOLDING OF TEST
ORGANISMS

1. Pimephales promelas

None

2. Ceriodaphnia dubia

None
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PHYSICAL AND CHEMICAIL METHODS

1.

Reagents, Titrants, Buffers, etc.: All chemicals were certified products used before expiration
dates (where applicable).

Instruments: All identification, service, and calibration information pertaining to
laboratory instruments is recorded in calibration and maintenance logbooks.

Temperature was measured by SM 2550 B.
Dissolved oxygen was measured by SM 4500 O G.
The pH was measured by SM 4500 H+ B.
Conductance was measured by SM 2510 B.
Alkalinity was measured by SM 2320 B.

Total hardness was measured by SM 2340 C.

Total residual chlorine was measured by ORION Electrode Method 97-70.

QUALITY ASSURANCE

Toxicity Test Methods: All phases of the study including, but not limited to, sample
collection, handling and storage, glassware preparation, test organism
culturing/acquisition and acclimation, test organism handling during test, and
maintaining appropriate test conditions were conducted according to the protocol as
described in this report and EPA-821-R-02-013. Any known deviations were noted
during the study and are reported herein.

REFERENCE TOXICANT TESTS (See Appendix C for control chart information)

L.

2.

3.

4,

Test Type: 7-day chronic tests with results expressed as 1Cys values in g/I. KCl or NaCl.

Standard Toxicant: Potassium Chloride (KCI crystalling) for Pimephales promelas.
Sodium Chloride (NaCl crystalline) for Ceriodaphnia dubia,

Dilution Water Used: Maoderately hard synthetic water,

Statistics: ToxCalc software Version 5.0 was used for statistical analyses.
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['q . Page | of 7
B o}
']
' d
: 9
7! Chronic Whole Effluent Toxicity Test (EPA-821-R-02-013 Method 1000.0)
Species: Pimephales promelas .
] Client: Tennessee Vallev Authority County: Summemit Surned.
: Facility: Gallatin Fossil Plant Qutfall: 001
NPDES #: TN0005428
i Project #: Meialo
Dilution preparation informition: Comments:
- Dilution prep (%) L3 2.6 5.1 10.2 204
Effluent volume {md.) 19.5 39 76.5 153 06
Diluent volume (mE) | 14805 1461 14235 | 1347 1194
r Total volume (mL) 1500 1500 1500 1500 1500
' Test organism information: e Test information:
| Organism age: 20,50 Houds 0L Randomizing template: | @3¢,
! Date and times organisms | §9.-Clo=\2. 0D Incubator number and 3
were born between: ' shelf location: >
i Organism source: &rox Baton Q’ oL, | Artemia CHM number: [ (SRS
. | Drying information for weight
determination:
- Transfer bowl information: | pH= 1.LS S.U Date / Time in oven: Wy | Vws
Temperature = ’C Initial oven temperature: |  (0°C
Average transfer volume: 0. Q D'ate / Time out of OVGI‘I: i r-‘;: vL] ynib
Final oven temperature: Lo L
i Total drying time: A
Daily feeding and renewal information:

B Day Date Morning feeding Afternoon feeding Test initiation, Sample numbers used MHSW
renewal, or batch
termination used

- Time Analyst Time Analyst Time Analyst Qutfall 001 Intake

g -2 ) N s | o sl Y lizeaaor | voin.op | 0ok

! |ovet vt s | M sy | W azd | A \20207.01 | \2ozen.0% |OL-ON:1
i 2 - g " B w e W
| oredre | oivol| M BV w3nl M | 1o208.26 | 1aerred. 21| 020101
> lneioez | ool ol Tvwee | M | wan] M | \2ozod.26] 12020823 B10s2
i * et ao| M £ 1Y Jf wan éi 120210, tb | 120210, 17 610812
; 5 q A L]
i - e Ry R B 0159 cl( 13%0 \,_l‘«e 137 é-f A i2oan.tal o A7 | (o0~ 1T
GLAde 12 0400 | WM | Glaoit
7 o 1140

Indepandane

“K*Page 20 of 79

Control information: Acceptance criteria | Symmary of test endpoints:
% Mortality: o1, <20% 7-day LCsy 22047
Average weight per initial larvae: 0. NOEC 20.47
Average weight per surviving larvae: | 0,64 > 0.25mgflarvae LOEC 2047

Chv 220.41
| IC:s z20.40

SOP AT20 - Exhibit AT20.3, revision 06-01-11
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Page 2 of 7

CrSGese

Species: Pimephales promelas

Client: TVA / Gallatin Fossil Plant, Qutfall 001 Date: __ 1-61-17_
Survival and Growth Data
Day CONTROL : "1.3% 2.6%

A B C D E F G H I J K L

0 0| 0] 1oliofwoliol oliolio] 10|00
1 101 (0] 101D |10 {10 1 !0' 10 1o |10 ] 16 | 10
: w ] | iolw |||l wlwl|w|o]n

o nlioliolwfw]oliolinlwlin]wl|o
4 o 10| ol | o]io|w!| |6 1wl |0
> ool ]| ¢4 0o o | a*o |0
¢ 10| oo |0 |04 |l |wla w0
-

D[ 1]1ojw o 4/10(/0]10(4 | 0] !0

A =Pan welght (mg

Tray color coderr Lhalk Piale v

Analyst: MW -'3315-1-4- | oo |ma] rsdal3ag | 14ag] b 140833 1420 | b
Date: Ol %31 ;4._4.1,

B = Pan + Larvae welght (mg)

Analyst: mhe 0, . .
Date: B2 Mgl 10.05[ 1.1 | 20,90 20.44 | 1030 | 11.5B| 10,03 (14 g0 |11.30 | U 43 | 2034|20.93,

C=Larvae welght (mg) =B - A
Hand caleulated.,
Analyst: d } Ao

Weight per initial number of larvae (mg)
=/ Initial number of larvae

A (.o b (62 | L.81] S8Y 54 [l | 167 [ 04 VST LAY

n o A Lol BN TR 94 B MOON
Hand caleulated. O! o wo)' N \?fv & I:} g \5}' KON \:’ o
Analyst: M e 0 |o o (o o o " 107 Jo |o o
Average weight per initial Percent 1 .
number of larvae (mg) reduction ol 6l. -%W. 1
from G. lo‘bal [#] 0 5, 0. h.lq
controk (%)

Comment codes: ¢ = clear, d = dead, fg = fungus, k = killed, m = missing, sk = sick, sm = unusually small,
lg = unusually large, d&r = decanted and returned, w = wounded,

Calculations and data reviewed: _ég_

Comments:
iy
""’EE?P ge 21 of 79 SOP AT20 —- Exhibit AT20.3, revision 06-01-11
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Species: Pimephales promelas

Page 3 of 7

Client: TVA /Gallatin Fossil Plant, Outfall 001 ' Date: __ QL0110
' Survival and Growth Data
Day 5.1% 10.2% 20.4%
M N 0 P Q R ) T U v W X
0
folip 110 |10 10 o700 |/0| t0]/0 [0
1 - -
o |10 [to | o] tolro (/0 o] o[ (0[/0]/0
2 . .
10 |10 |10 IO|t0 | TOI0 11O | 0110 |10 10
3
ol |tolw o] ol o] wlo
) | wlo|to|w|no] ;0] )]0 |0
: a*| oo |to]re]io [0 [0 |a*]0]0 |0
§ w|q*[r0 o]0 to {10 |10
! 4 | |4 | |iojiojto |t 4|00 10
A = Pan weight (mg)L
};?{;;‘,’:“”"“"“ w{ﬁ\E’t Pink e | vhae | vedl [maa ] 1hn | madd [mes boe [ | 12.a|iseo 1432
Date: DL '
B = Pan + Larvae weight (mg) .
Analyst: B{"E’i‘t 046 | 21,64 | 1048 | 1036 |to [22.4¢] 21 [iaq U4 | 1126 22341208
C = Larvae weight (mg) =B - A ; _
Hand caleniated, oo |74 |0.81 |63 [0 |00 |18 [Lea ]S 28 |1as e 183
Analyst: o \,ul--—- ' o
A ,
Weight per initizl aumber of larvae (mg) -
= / [nitizl number of larvae e
O e =Y
Hand calculated. \o"\l\f \? \p‘g\ \:;\ \;“', ,\6‘ r{e’\ ~ne C;\S’ AN
Analyst: d!m Q'»" o 9 0" 9 D. o D o’ 0" i -:.0'
Aversge weight per initial | Percent - - 1“’
number of larvac (mg) | reduction | 4 &0 | -7 | 0.MV | -2 | 0bED LR L
(%) ' =

Comment codes: ¢ = clear, d = dead, fg = fungus, k = killed, m = missing, sk = sick, sm = unusually small,
lg = unusually large, d&r = decanted and returned, w = wounded.

Calculations and data reviewed: _d£

Comments:
"
“H<"Phge 22 of 79 SOP AT20 - Exhibit AT20.3, revision 06-01-11



Environmental Teating Sclutions, Inc.

Species: Pimephales promelas

Client: TVA / Gallatin Fossil Plant, Qutfall 001

Day 100% Intake
Y ¥ A AA | BB
' o] 10| 10 {10
1 :
11011611 Ol
) :
10110 (10| 1D
3
1010 |6 {0
4
(CHIo (10 |10
5
{0 (10 110 10
6
(Q|10}10|ID]
7 A B
4 ;‘\ 0|10 (4% -
A = Pan weight (mg) :
Tray color codes: _ L1l Pink
Analyst: Mgt 4.0 (13,19 | 13.53 1z A4
Date: OvElat
B =Pan + Larvae welgl::c(mg)
Analyst: m i
e —— B3 (2025 ftoas |24}
C =Larvae weight (mg) =B-- A
Hand caleulgted. . w1 L LY 50w
Analysi: ()j sty 4.6t 8 .
Weight per initial number of larvae (mg)
=/ [nltia]l number of larvae g
Ay o B
Hand ealculated. ){\ \?\\. \f‘l\ Q} ‘:’0
Analyst: a) M 0 o' 0 ¥
Average weight per Initial Percent
number of larvae (mg) reduction Sl
from control 0.7 \ e 101
{%o)

Page 4 of 7

Date: QL-ql- 1L
Sarvival and Growth Data

Comment codes: ¢ = clear, d = dead, fg = fungus, k = killed, m = missing, sk = sick, sm = unusually small,
lg = unusually large, dér = decanted and returned, w = wounded.

Calculations and data reviewed: %

Comments:

SOP AT20 - Exhibit AT20.3, revision 06-01-11
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TVA / Gallatin Fossil Plant, Qutfall 001
February 07-14, 2012

Statistical Analyses
@ T Totog Soions vk
_ _ Larval Fish Growth and Survivai 1eat-7 Day Growth —
Start Date: 272012 TesatiD: PPFRCR Sample 1D: TVA f Gallatin Fossi Plant, Qutfall 001
End Date: 2M4/2012 Lab ID:  ETS-Envir, Testing Sol. Sample Type: DMR-Digcharge Monitoring Report
Sample Date: Protocol: FWCHR-EPA-821-R-02.013 Test Specles: PP-Pimephales promelas
Comments:
Conc-% 1 2 3 4
D-Contral DA180 06040 0.8600 O0.8720
1.3 06870 O.5810 05880 0.8410
26 07020 06880 08520 086910
5.1 D0.B8280 O0B790 08570 06370
10.2 046750 O7010 07200 O0.7630
204 05280 07750 06740 0.7530
Intake 0.4620 08470 06680 D.5080-
Transform: Untraneformad 1-Talled Isotanlc
Conc-% Mean  N-Mean Mean Min Max CV% N t-Stat  Critical MSD Mean MW-Mean
D-Contral 0Q.8380 10000 OB3ER 0Q.8040 O0.B720 5.077 4 05843  1.0000
1.3 0885 0.5699 06195 05800 0.8870 a.8668 4 0,483 2440 0.0860 0.6643 1.0000
26 06785 1.0622 06785 (6520 0.7020 3.297 4 -0.998 2410 0.0880 0.8843 1.0000
5.1 06458 1.0172 08488 06280 0.8790 3.583 4 -0.276 2410 00860 0Q.8543 1.0000
10.2 07170 1.4225 07170 06750 0.7830 5.268 4 -1.085 2410 {0960 05643 1.0000
204 08825 1.0685 06825 05280 07750 14.375 4 -1.060 2410 D.0SE0 06843 1.0000
Inlake 05708 08835 05708 046820 O0.8580 i7.594 4
Auxillary Tests “Statistic Critical Skew Kurk
Shapiro-Wilic's Teat Indicatea normal distsibution (p > 0.01) 0.829028 0.884 D.9175 A.07177
Bartlett's Test indicatas equal variances (p = 0.05) 11.1286 15.0883
Hypothesis Test {1-tall, 0.05} NOEC LOEC Chv TU MSDu MSPp MSB MSE  F-Prob df
Durnett's Test 20.4 >20.4 4.60198 0.00557 0.15025 0.00485 0.00317 0.22177 5,18

Treatrents vs D-Control

Lingar Interpolation (200 Resamplos)

Point % SD 88% CL{Exp) _ Skew
1Ca5 »20.4
IC10 >20.4
IG15 =204 1.0
Icz0 =20.4 09 ]
1025 »20.4 0.8 1]
1C40 »20.4 e
IC50 »20.4 6.7
0.5
§ 0.5
9 0.4
g 03]
0.2 ]
61 ]
0.0 $4t———¢———— ¢
Nt *a
041 1 ETTPEE R
032

Doss-Response Plot

b 1-tall, 0.05 leve!
of significanca

0.
03 . ; . r
E n & b P b £
- (3]
3 b=
B

Reviewed by:
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TVA / Gallatin Fossil Plant, Intake
February 07-14, 2012

.
L J
®
5 . Statistical Analyses
@ Envi ITasting Solutions, Inc.
Larval Fish Growth and Survival Test.7 Day Growth
Start Date:  2/7/2012 Test ID: PpFRCR Sample iD; TVA ! Gallatin Fossil Plant, Intake
End Date: 21412012 Lab ID: ETS-Envir, Testing Sol. Sample Type: DMR-Discharge Manitoring Report
Sample Date: Protocol: FPWCHR-EPA-821-R-02-013 Tast Species: PP-Pimephales promelas
Commenis:
Conec-% 1 2 3 4
D-Control 0.6190 0.8040 0.6600 0.6720
1.3 06870 05810 0.5690 0.68410
26 07020 o06890 06520 06910
§1 086260 08790 06570 086370
10.2 06750 0.7010 0.7290 0.7630
204 05280 0.7750 06740 0.7530
Intake 04820 0.8470 06680 0.5080
__Transform: Untransformed 1-Talled
Conec-% Mean__ N-Mean _Mean Min Max CV% _ N t-Stat _ Critical MS3D
P-Control 0.6388 1.0000 0.6388 068040 0.68720 5077 4
13 06195 09699 08195 05680 0.8870 3.866 4
26 06785 1.0622 06785 Q.6520 0.7020 3.287 4
51 08498 1.0172 0.6488 06260 06790 3.583 4
102 07170 1.1226 07170 06750 0.7630 5.268 4
20.4 06825 1.0685 06825 05280 07750 16.375 4
Intake D0.5708 08935 05708 04620 0.6880 17.894 4 1.289 1.843 0.1041
Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Will's Test indicates normal distribution (p > 0.01) 0.97687 0.749 -0,1082 -0.8826
F-Test indicates equal variances {p = 0.09) 8.91881 ____ 47.4683
Hypothesis Test (1-tail, 0.05) - MSDu __ MSDp MSB MSE  F-Prob df
Homoscedastic t Test indicates no significant differences 0.10411 0.16289 0.00925 0.00574 0Q.25138 1,6

Treatrents vs D-Control

Dose-Response Plot

0.9 4

0.8 ]
0.7 3

go.eg

3 u.sé
§ 0.4 3
™ 0.3 ]
o.zé
017

P 1-tail, 0.05 level
of significance

. 0

1.3
244

514
102 4

D-Conlrol e

Indwpendent
Rt by
[ WelleyLTasn
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Page 5 of 7

Enviranmental Testing Selutfond nc.

Species: Pimephales promelas ‘ Date: _ §lrql-1t-
Client: TVA /Gallatin Fossil Plant, Ouifall 001
Daily Chemis@ :

Day
0 ) 1 2

55

Analyst ' m

2

Concentration Parameter
pH (S.U.)
DO (mg/L)
Conductivity
{umbos/cm)
CONTROL | Alkalinity
{mg CaCOy/L)
Hardness
(mg CaCOyL)
Temperature (°C)
pH {3.U.)
DO (mg/L)
1.3% Conductivity
{pmhos/cm)
Temperature (°C)
pH (S.U)
DO (mg/L)
2.6% Conductivity
{umhos/cm)
Temperature (°C)
pH (8.U.)
DO (mg/L)
5.1% Conductivity
(umhos/cm)
Temperature (°C)
pH (5.U.)
DO (mg/L)
10.2% Conductivity
' {umhos/cm)
| Temperature {°C)
pH (8.1.)
DO (mg/L)
20.4% Conductlvity
' (umhos/cm)

Temperature (°C)
pH (5.11)

DO (mg/T)
Conductivity
{umhesiem)

100% Alkalinity
Outfall (g CaCOy/L}
Hardness

{mg CaCOy/L)
TR chlarine {mg/L)

‘Femperature (°C)

3

%1 (S TN
X3 A Es

A4
24.4

Wb

29

\110

40.J0
lll
Final Initial Final

Imitial

0

Indapdemt
Rriew Ty
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Species: Pimephales promelas

Client: TVA / Gallatin Fossil Plant, Outfall 001

Date:

0L

Analyst

Day

Concen-
tration

Parameter

CONTROL

pH (S.U.)

T T

DO (mgl)

Conductivity
{pmhos/cm)

Alkalinity
(mg CaCOs/L)

Hardness
{mg CaCOy/L)

Temperature °C)

R R T Wl e

1.3%

pH (5.U.)

DO (mg/L)

Conductivity
{umhos/cm)

Temperature (°C) -

2.6%

pH (S.U)

DO (mg/L)

Conductivity
{umhos/cm)

Temperature (°C)

5.1%

pH (S.U.)

DO (mp/L)

Conductivity
{iunhosfcm)

Temperature {*C)

10.2%

pH (8.U.)

DO (mg/L)

Conductivity
{pnthos/cm)

Temperature (°C)

29

4.7

e i 4

M.l

21

21

T

20.4%

oH (S.U.)

7.%

0.0

DO (mg/L)

Conductivity

(pmbos/cm)

Temperature (°C)

100%
Outfall

pH (8.U.)

DO (mg/L)

Conductivicy
{utnhos/em}

Alkalinity
{mg CaCOs/L.)

Hardness
{mg CaCOy/L)

TR chlorine {mg/L)

Temperature {°C)

i PAge 20 of 79

X A

Final

7.8
320
4.9
.01
8.2
362
(¥ RY

1P
<O
8.
nitial

313

Initial

P e

1 IS

“Final

315

.4

Initial
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Species: Pimephales promelus
Client: TVA / Gallatin Fossil Plant, Qutfalf 001 Date: 001\

Daily Chemistry:

. 0
Analyst E'
Concentration Parameter . D
pH(S.U) }%9) "

100% DO (mgf1) :
Intake Conductivity '
(prnhosfem) : HO

=)
-3
[ ]

" Alkalinity

| {mg CaCO4/L) I\
Hardness
(mg CaCO4/L) 85
TR chiorine (mg/L) _ <010
Temperature {°C) 25.1 iy o P b 15.0
Tnitial Final Initial Final Initial Final

Day

T

Analyst
Concen- Parameter
tration
p pH(S.U))
l 100% DO (mgl)
i Intake Conductivity
: {wmhos/cm)
l ‘Alkalinity
mg CaCO4/L
Hardness
f {mg CaC0O-/L)
l TR chiorine (mp/L) 20,10
. Temperature {°C) ‘Léﬁ w 15.0 .9 ., & M .8 W3
! Initial Final Initial Final Initial Final Inifial Final
iy
l l"""-jé'-"'P ge 30 of 79 SOP AT20 — Exhibit AT20.3, revision 06-01-11
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Chronic Whole Effluent Toxicity Test (EPA-821-R-02-613 Method 1002.0)
Species: Cerrodgghma dubia -

. ¥
Client: Tennessee Valley Authority County: Summerf SRl
Facility: Gallatin Fossil Plant Outfall: 001
NPDES #: TN0005428

Project #: Tolaln
Dilution preparation information: Comtmenis:
Dilution prep (%) ] 2.6 5.1 - 102 204
Effluent volume (mL) 19.5 39 76.3 153 306
Diluent volume (m[) | 1480.5 1461 1423.5 1347 1194
Total volume (mL}) 1500 1560 £500 |- .1500 | LS00
Test organism source information: Test information: :
| Organism age: < 24-hours old Randomizing temnplate color; GoLD
gmc:[ times organisis were boon LR m.h Incubator number and shelf 2, C \
Culture board: OV3I- 1L B~ ovavii &  tooalon:
Replicatenumber; | 1 § 2 [ 3 Fa | 5] 67 |8 [¢]10] .
Culture board cup number: [3\ J VX [5S § & | S |\ | V0 1% %I_q 3| YW bateh: 010512
Transfer vessel information: pH= .40 S.U. Temperature =244 °C . .
Average transfer volume (mL): Q. Q\l 15 .l Selenastrum batch: O¥do- 1L
Daily renewal information:
Day Date Test initiation and feeding, MHSW Sample numbers used Analyst
renewal and feeding, or hatch used OQutfall 001 Intake
termination time
¢ |oror2 1026 Q-ovrL | 120200.0) 1 12020002 M
! _Joreen 0428 021t | 1202000\ | V2o | o
2 o I 0421 o1 | 12072048, 16 | 120206, 211 A‘f
P {onn 048 510812 | 172070826 o621 Jp
f lovn-nl 1000 oa-0fut] Lo . ta| 11o2i0. 1T 3l
* lovnml 0828 oripn [1nm bt | Nowe.vL| i
6 oI LY o) S 4O~ L .1
7 Joun-nl g3 &
Control information: Summary of test endpoints:
Control-1 Control-2 Acceptance eriteria
% of Male Adults: Ol o1 <20% 7-day LCsp » 2047.
% Adults having 3™ Broods: 1001, {onl. 2 80% NOEC 20.47
% Mortality; aYA (6X $20% LOEC Y 20.471,
Mean Offspring/Female: 21D S04 2 15.0 offspring/femate | ChY S 20.97, |
% CV: 5.07. 5.87 <400% IC:s 220647}

Pybton by

1I’L_""‘F’ge 310f79
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b
Species: Ceriodaphnia dubia
Client: TVA / Gallatin Fossil Plant, Outfall 001 . Date: gL a1l
CONTROL-1 Survival and Reproduction Data
. Replicate number '
Day 1 2 3 4 3 [ 7 8 (.9 10
1 Young produced Ol o o) [l e OOl ilo 1o
Adult mortaiity Ol v e s LS . L |
2 Young produced (@) o) Ol O O OO OO
Adult mortality | w (W | . e . | LW I W
3 Young produced [s) O &) [a) [ &L O O O @)
Adult mortality | U I W IO W I VR I WU I WA [ WU S o e
4 Young produced N fuy “ 5\ G PRI AN | XY
Adult mortality [ L L I W I VOO (NG DU N -
5 Young produced I VETW T o o] ¢TIV v, \2 |
Adult mortality LT, U . e | \_ - LSRR I N .
6 Young produced (&) O O oL ) O O ol O
Adult mortality [ N Ly I I [ LW I W I — |
7 Young produced [ e} ) 11D i [t (1 | 1k ¢ § ! E
Total yl_:mng produced a\ 31 33 3\ 28 % 33y a3y a\ 3\
Final Adult Mortality LW - [ [ . .-
X for 3" Broods 4 s X v | A ] A M., | > Y. [ M

Note: Adult mortality {I = live, D = dend), SB = split brood (single brond split bebween two days), CO = carry over (offspring cartied over with adult during transfer).

Concentration:
% Mortality: OF,
conc: 1.3% Survival and Reproduction Data
Replicate number
Day 1 2 3 4 5 6 7 8 9 10
1 Young produced | ¢ O O O O O O [l e 6}
Adult mortality Ul ] [ [ o _ [ | S -
2 Young prodeced [e¥ ) O [ OO (eI Q )
Adult mortality [ ol oo ' | — Ly I (T L
3 Young produced [a) s O 6 O O @) O O_H O
Adult mortality | = (Wl | T M I S I S I
4 Young produced g ‘-{ g "\ S "{ S "\ S | S_
" Adult mortality L T I T e I e S O e I U I WU
5 Young produced ey w2 v ‘_‘zz_.._ L] 3Ry ] 10 1,
Adult mortallty Y Y L L N - L (-
[3 Young produced [®) 0O (] O OIOo O Ol 1O
Adult mortality (W e T - g [ WU | W
T Young produced S| 17 el [ v [ 1Y V| 1g 1S 17
Total young produced T 3-5 Ap 3 3% 2 32 3\‘ 30 3\.‘
Final Adult Mortality L I . . [ N S .

Mote: AU mortality (L = e, 1 = deed), ST = SFLt brod (vcgle brood sph between 1o days). CO  carey Over (alfpring caried over with adul guring transen)

Conceniraiton:
% Mortality: 07
Mean Offspring/Female: 32}
i - % Reduction from Control-1: ~2 ol
"EE"P ge 32 0f 79 SOP AT11 ~Exhibit AT11.2, revision 06-01-11
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Species: Ceriodaphuia dubla
Client: TVA / Gallatin Fossil Plant, Outfall 001 Date: ___ Q%-¢1-12
CONC: 2.6% Survival and Reproduction Data
: Replicate nnmber
Day 1 2 3 4 5 G 7 8 9 10
1 Young produced 0y S ) O 4 O 8] () O O
Adult mortality Ll L. | SO S T I W L [ A
2 Young produced SO O O | O (@) O ol O 1O
Adult mortality L I B I [ VOO R e [
3 Young produced o) (o) 8 O O |0 ) [®) O )
Adult mortality | O VA [ W LU [ |
4 Young produced g | A\ e ) [N s (e .} ] uf
Adult mortality L ) g, v [ VIO I, | W R N | S |
[ Young produced 12 |13y vl vl 1y EiE-NEY S P
Adult mortality - — L LU O |- b . I .
6 Young produced & 1O [») O [ O O O ») Q
Adalt mortality (. wl o . | Y I VY B L [ N ) —
7 Young produced | & | { g l_g_ e 1§ b3 17 {17 i |8
_| Total young produced 35| 33 a9 3| 3¢ _ Sl ad | 3z | 29 .3\(
Final Adult Mortaii (- | . Ly W |
oie: AGull ortaty (L = five, D = dsd), SB ~ 31 oo (single brood spEf batwee wo day, G0 = eey ey (ol pring camied ovee i agul g Hagaie:
Concentration: _
% Mortality: O,
Mean Offspring/Female: 3 5
% Reduction from Control-1; - w_
cone: 5.1% Survival and Reproduction Data
Replicate number
Day 1 2 3 4 5 1] '_l' 8 9 10
1 Young produced Ol O ) O O @ o) O10 Q
Adult mortality U L | w | S S VN [ W | SO
2 Young produced Ol O 6 O O ol Ne! (@) O 10O
Adult mortality [ [ [ S [ S ) L Ly S S R
3 Young produced O O (@] =C=) O C) O O O O
Adult mortality Ll U e e e [ o L S (L S ) W
4 Young produced L] S 3 e S S [ "T Y 9
~ Adult mortality N Tl I ) I I
5 Young produced V2 Y VY [y vy ‘2 [ 1D il i1
Adult mortafity o “ L L B LW L | -
6 Young produced O] 0O O 10 0 O 0O O O 10
Adult mortality | — |\ — L . | L L I
7 Young produced ]| |1 17 1 8 1111 IS 13 ] ) §_ 18 (14
Total young praduced > avl 3\..\ | 32 3y | 36| 249 30 3 ‘,[
Final Aduit Mortality | L | L [ [ - L
Wold: Adult morlity (L, = bve, D = dead), SB = splis brood (single brood sphit between two days), €0 = cirm  over {osprg carried gver with sl during reasfe)
Concentration:
% Mortality: 07
Mean Offspring/Female: 32,4
% Reduction from Control-1: | - 3.2

SOP ATI11 - Exhibit AT11.2, revision 06-01-11
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Page 4 of 8
Species: Ceriodaphnia dubia
Client: TVA / Gallatin Fossil Plant, Qutfall 001 Date: gL-o1-1l.
conc: 10.2% Survival and Reproduction Data
' i Replicate number
Day 1 2 3 4 -] [ 7 8 9 10
1 Young produced ) [v) O 0o 0O (&) ) o) &) (&)
Adult mortality Ul O U ol wlihhviv [Tl o «
2 Young produced Ol O O O O O=w=(5 Ol O l:' ;
Adult mortality Ul e T T o [ O o [ T
3 Young produced YIS e 8) O O O O O ()
Adult mortality ol w [ . Ll W W L |
4 Young produced L L S [ 9 g \» UGS s o
Adult mortality | Y I N D UL (O WU D U D W . W I |
5 Youmgproduced § 13y | v | vL M v [ vn [ a1
Adult mortaiity [ L . T R B U I RS-
6 Young produced 0 O O O O O O O >} O
Adlt morality D L - | ] W] N
7 Young produced \a |y D \VS 18| 1k 18 1 11 [ 1§ ié C|
Totzl young produced ! 2\ 372 | ak 22 3 3‘_‘ alL |32 51__
Final Adult Mortality ] T T[T L -

Note: Adult mortaBty (L = live, I = dead), 3B = split brood (singfe brood sphit b:weeu two days), €O = carry over {offspring carrisd over with adult during Lransfer). i
Concentration:
% Mortality: O
Mean Offspring/Female: 2337
% Reduction from Control-1: | ~=,V7
Cone: 20.4% Survival and Reproduction Data
: Replicate aumber
Day 1 2 3 4 5 3 7 8 9 10
1 Young produced (5 Ol O O Ol 0O (@) Q Gl o
Adult mortality o w ) oo o | S T N I S L. o I,
2 Young produced O O O O (@] O O [9) (@] O
Adult mortality (W wl O] ] Ve W e
3 | Youngprodweed | A O IO [O 1 OO0 |6 [Q O
Adult mortality = S I Ly [ - _ | S I
4 Young produced S 4 5 S [ < “ g ) s
Adult mortality U ] T O T U
5 Youngprodueed | V% | V] VL | M | i 12 [1& [V (12 VY
Adult mortality | Y I (W | . — L - | A
6 Young produced [a) o o Oy O () O 0N O O
Adult mortality ] T U o
7 Young produced L 1€ \8 1& | L o | 39 \§ li
Total young produced 31| 3y 35 |31 | 38 | az | 33 3L |as 31
Final Adult Mortality | ) [ I Y [ I L
Note: Adult montality (L = live, D = dead), SB = split brood (single brood spiit between bvo dayz), CO - WW}_
Concentration:
% Mortality: Q 7.
Mean Offspring/Female: 35.)
% Reduction from Control-I: | <1147,

”&&"P ge 34 of 79
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Page 5 of 8
Species: Ceriodaphnia dubia
Client: TVA / Gallatin Fossil Plant, Qutfall 001 ‘ Date: _ @l-(N-1i_
CONTROL-2 Survival and Reproduction Data
Replicate number
Day 1 2 3 4 5 6 7 8 9 10
1 Young produced Ol O O O | O O O O O O
Aduit mertality Ul e | [V L L W [ VR A W |
2 Young produced OIO T OO O (@) 0O-10 P
Adult mortality T low | w [ i ]
3 Young produced o) ol O ) O‘_ Ol O] O [ H e
Adult mortallty ] [ L L .
4 Young produced RS [ ] ] S | v} < q_
Adult martality ' Ll [ Y | e L..._m
5 Young produced ] 1o Wy v R X E T Y.
Adult mortality | Y S N [ VN B WO . W U Y B W B S
6 Young produced O 0 O O OO 01 0O O 10
Adult mortality [ L L N | L, [
7 Young preduced | 3ot [ 4 1\ \ :;_ o (1S 1t [\ il 13
Total young produced 20 21 'Z.a\ ?_q AL 3 +Ll 3 \ 32| 3130
Final Adult Mortality L L VS S N L [ L
X for 3™ Broods Bl KT KT AT X [ S X | 2| x| >
Nore: Adult maztality (@ = live, D = dead), SE = split brood {single brood split between twe days), CO = camry over (ofspring camied over with adult during transfer).
Concentration:
% Mortality:

conc: 100% Intake

| Mean Offspring/Female:

Survival and Reproduction Data

:

age 35 of 79

. ’ Replicate number
Day 1 2 3 ;4_ 5 6 7 8 92 10
1 Young produced O\ O O O O O O O @) F
Adult mortality . T L o _“L_ (W I W
2 Young produced (@) O [@) O OO (@) (@) OO0
Adult mortality ] |l v LN S s I Yo [
3 Young produced 0 O O ®) (@) 0 O (@) O 5
Adult martality . gy U o | S I S I
4 Young produced DS | 9 < = g L1 S W1 e
Adult mortality LW A W I AR DU [ VR | VR WO (W N W )
5 Young produced AN VR v | vy [ N VY NIRRT
Adult mortality ] | —] | S I WU I W . L I
3 Young produced 0O 0O O o) O ®) O @) ) )]
Adult mortality L oo .| - | Y [ W B, W .
7 Young produced 19 19 14 0 17t 14 | & |8 _2._[ ] s_
Total young produced 31|36 (35| 28 3k | 3L | 3¢ 35 381 31
Final Adult Maortali L\ | . “ [ N~ — - —
Noier Adult monallty (L= live, D = dead), 58 = split brood (Single brood split betwesn two days), CO = MW
Concentration: ]
% Mortality: O ?n_
Mean Offspring/Female: Qe b
% Reduction from Control-2: ~10.81

SOP AT11 - Exhibit AT11.2, revision 06-01-11
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TVA / Gallatin Fossil Plant, Outfall 001
February 07-14, 2012

idae e

Statistical Analyses

) B ey S,

Cerfodaphnla Survival and Reproduction Test-Reproduction

Start Date: 2rP20z2 Test1D: CdFRCR Sample 1D; TVA / Gallatin Foasil Plant, Qutfall 001
End Date: 2142042 LabID: ETS-Envir. Testing Sol. Sample Type: DMR-Discharge Monitoring Report
Sample Dats: Protocol: FWCHR-EPA-821-R-02-013 Test Speciaa: CD-Cerlodaphnia dubka
Comments:

Cong-% 1 2 3 4 [] [ 7 ] 9 10

Controk1 31,000 32000 33.000 31.000 25.000 30.000 33.000 53000 21.000 31.000
Centrol-2  29.000 27.000 20.000 29.000 92.000 32000 31000 32000 232,000 30.000
1.3 33.000 33900 30.000 32000 33.000 30,000 32000 34000 30,000 34.000

26 35000 33.000 34.000 32,000 30.600 31.000 34.000 33000 20.000 34.000

§.1 33000 34.000 34.000 34.000 32000 33.000 30.000 28.000 30.000 34.000

10.2 36.000 31.000 32,000 3IB.000 32000 36000 34060 IB000 32000 3I2000

204 37.000 33900 35000 37.000 35000 33,000 33000 38000 35000 37.000
Intake 37.000 36.000 35.000 38,000 36,000 36.000 38.000 35000 38.000 37.000

Transform: Untransformed Rank 1-Talled Isotonic
Conc-% Mean  N-Moan Mean MIn Max CV% N Sum _ Critical Mean N-Msan
Control-T 31,300 1.0330 31.300 28.000 33.000 5.006 10 * 32833 1.0000
Contrgl2  30.300 1.0000 30300 27.000 32.000 5.832 10
1.3 32100 1,0684 32100 30.600 34.000 4,989 10 118.00 75.00 32.833 1.0000
28 32500 10728 32500 29.000 35000 8,024 10 125,00 75.00 32.833 1.0000
51 32300 1.0680 32300 29000 34,000 6.026 10 122.50 75.00 32,833 1.0000
10.2 33700 11122 33700 31.000 36.000 8.264 10 135.00 75.00 32.833 1.0000
20.4 35100 1.1584 35100 33.000 37.000 4.738 40 150.50 75.00 32,833 1.0000
Infake 26,600 1.207% 3B.BOO 35.000 38000 3207 10
Auxiilary Tests Statistic Crifical Skew __ Kurt__
Kalmoqorov O Test Indlsates non-normal distribution {p <= 0.01) 1.08077 1.035 -0.3598 -1.1284
Bartlett's Test indicates equal varlances (p = 0.93) 1,35551 15,0863
The ¢cntrol means ara not slgnlﬁuﬂnt!% different (p = §.20) 1.33897 210082
Hypathosls Test (1—ta|ll 0.05) NOEC LOEC Chy TO —
Steel's Many-One Rank Test 20.4 >20.4 4.90198

Tereatments vs Control-1

Linaar Interpolation {200 Resamples)

Point % 50 #6% CL Skaw
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IC15 =20.4 10
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IC25 >20.4 08 ]
IC40 =20.4 =
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g 048
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0.2 7
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00—
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TVA / Gallatin Fossil Plant, Qutfall 001

February 07-14, 2012

L J
a
| ]
; Statistical Analyses
Q ..... nc.
Used for FMSD calculation only. Ceriodaphnia Survival and Reproduction Test-Reproduction .
Start Date: _21712012 TestID: CdAFRCR Sample ID: TVA | Gallatin Fassil Plant, Qutfall 001
End Date: 2/14{2012 Lab ID: ETS-Envir, Testing Sal. Sample Type: DMR-Discharge Monitering Report
Sampie Date: Protocol: FWCHR-EPA-821-R-02-013 Test Species: CD-Cericdapbnia dubia
Comments:

Conc-% 1 2 3 4 5 & 7 8 [] 10

Control1  31.000 32.000 33.000 31.000 28.000 30.000 33.000 33.000 31.000 31.000
Control-2 29,000 27.000 29.000 20.000 32000 32.000 31.000 32.000 32000 30.000
1.3 33.000 33.000 30.000 32,000 33.000 30.000 32.000 34.000 30000 34.000

26 35000 33.000 34.000 32,000 30.000 31.000 34000 33000 29.000 34.000

51 33000 34.000 34.000 34.000 32.000 33.000 30.000 29.000 30.000 34.000

10.2 36.000 31.000 32.000 36.000 32.000 36,000 34000 36000 32000 32.000

204 37.000 33.000 35.000 37.000 35000 33000 33.000 36.000 35000 37.000
Intake 37.000 36.000 35000 38.000 36000 36000 38.000 35000 38000 37.000

Trangform: Untransformed 1-Tailed
Conc-% Mean N-Mean Mean Min Max_ CV% N t-Stat  Critical MSD
Control-1 31,300 1.0330 31.300 28.000 33.000 5.006 10 *
Control-2 30300 1.0000 30.300 27.000 32.000 5.B32 10
1.3 32100 1.0594 32100 30.080 32000 4.969 10 -0.984 2287 1.860
286 32500 1.0726 32,500 29000 35,000 5.024 10 -1.475 2287 1.860
61 32.300 1.0660 32300 29000 34.000 6.026 10 -1.23Q0 2287 1.860
10.2 33700 1.1122 33.700 31.000 36.000 6.264 10 -2.951 2.287 1.860

20.4 35100 1.1584 35100 33.000 37.000 4.739 10 -4.672 2287 1.860
Intake 36600 1.2079 36,600 35000 38.000  3.207 10

Auxillary Tests Statistic Critical Skew Kurt
Kolmogorov D Test indicates non-naimal distributian (p <= 0.01) 1.09077 1.035 -0.359% -1.1381
Bartlett's Test indicates aqua) variances (p = 0.93) 1.35551 15.0863

The control means are not significantly different (p = 0.20) 1.33897 2.10092

Hypothesis Test (1-tail, 0.05) NOEC LOEC Chv TU MSDu _ MSDp MSB MSE _ F-Prob df
Dunnett's Test 20.4 »>20.4 490196 1.85978 0.05942 18.3487 3.30741 34E.04 5, 54

Treatments vs Contral-1

e
Kakey . bn File. gaf001_020712data xlsx
= Page 39 of 79 Enterad by: J. Sunyer
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TVA / Gallatin Fossil Plant, Intake
February 07-14, 2012

L ]
°
[ ]
3 i Statistical Analyses
3 S
Ceriodaphnia Survival and Reproduction Test-Reproduction
Start Date:  2/7/2012 Test ID: CdFRCR Sample I: TVA / Gallatin Fossil Plant, Intake
End Date: 2/14/2012 Lab ID;: ETS-Envir. Testing Sol. Sample Type: DMR-Discharge Monitoring Report
Sample Date: Protecol: FWCHR-EPA-821-R-02-013 Test Species: CD-Ceriodaphnia dubia
Commeants:
Conc-% 1 2 3 4 5 ] 7 [} k] 10
Control-1  31.000 32.000 33.000 31.000 28.000 30.000 33.000 33.000 31.000 31.000
Contral-2 28.000 27.000 29.000 29.000 32.000 32.000 31.000 32.000 32000 30.000
1.3 33.000 33.000 30.000 32,000 33.000 30.000 32.000 34.000 30.000 34.000
26 35000 233000 34000 32,000 30.000 31.000 34.000 33.000 29000 34.000
51 33.000 34000 34000 34000 32000 33.000 30000 29.000 30.000 34.000
10.2 36.000 31,000 32.000 36.000 32000 36.000 34000 36.000 32,000 32.000
204 37.000 33.000 235000 37.000 35000 33.000 33000 36.000 35000 37.000
Intake 37.000 36.000 35000 38.000 36.000 36.000 38.000 35000 38.000 37.000
Tranaform: Untransformed 1-Tailed
Conc-% Maean N-Mean Mean Min Max CV% N t-Stat  Critical MSD
Control-1  31.300 1.0330 31.300 2B.000 33.000 5,006 10
Control-2 30,300 1.0000 30.300 27.000 32.000 5.832 10 "
13 32100 1.0594 32100 30.000 34.000 4.969 10
26 32500 1.0726 32,500 29.000 35.000 6.024 10
5.1 32300 1.0660 32.300 29.000 34.000 6.026 10
10.2 33700 1.1122 33,700 31.000 38.000 6.264 10
204 35100 1.1584 35100 33.000 37.000 4.739 10
Intake 36.600 1.2079 36.600 35.000 38.000 3.207 10 -9,391 1.734 1.163
Auxiliary Tests Statistie Critical Skew Kurt
Shapiro-Wilk's Test indicates nommal distribution {p > 0.01} 0.80706 0.868 0.4329 -0.5838
F-Test indicates equal variances {p = 0.24) 2.26613 B8.54109
The control means are not significantly different (p = 0.20} 1.33897 2.10082
Hypothesis Test {1-tall, 0.05) _ MSDu MSDp MSB MSE F-Prob df
Homaoscedastic t Test indicates no significant differences 1.16324 0.03839 188.45 225 23E08 1,18

Treatments vs Control-2

“Dose-Response Plot
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%F% ' Page 6 of 8

b Enrirsasantal Teating Sobrtian ine.

Species: Ceriodaphnia dubia . Date; O1-(-\i-
Client: TVA / Gallatin Fossil Plan¢, Qutfall 001
Daily Chemistry:

Analyst
Concentration Parameter
pH (S.U.}.

DO (mg/L}
Conductivity
(umhos/cm}
CONTROL Alkalinity

| {mg CaC0y/1)
Hardness

{mg CaCOs/L}
Temperature (°C)
pH (8.U.)

DO {mg/L) _
1.3% Conductivity
{pmhosfem)
Temperature (°C)

pH (8.U.)

DO (mg/L) 1 ¥ ! '—'.'}
2.6% Conductivi
(u;hos‘:’::m)ty %U 5‘0

Temperature (°C) Y. § W 8. A
pH (S.U.) ?.ﬁ 196
DO (mg/L) 0 X 4t
51% Conductivity
{umhos/cm) 3l 0
Temperature (°C) & 14 5. 3.
pH (8.U.) 99 4 .EW
DO (mg/L.) 0 +4
10.2% Conductivity
{umhosfcm) 300\
Temperature (°C) 2.& . .
pH (S.U.) 0 %i\% 193
y DO (mg/.) .0 A !
20.4% Conductivity
. (leho;'clr‘rr:) 5""’ :
Temperature (°C) 2. o 24, 8.0 . 50
pH (5.U.) 1
DO (mg/L)
Conductlvi
R 303
100% Alkalinity
Outfall {mg CaCOy/L) Kl \'?5\
Hardness
{mg CaCOs/L) 1 8‘ \ 0
TR chiorine {mg/L) < 0. ) 0. 10
Temperature (°C) 25. #] \
Initial Final Initial Final Initial Final
*
e
"w”ifr' ge 42 of 79 SOP ATI1 ~ Exhibit AT11.2, revision 06-01-11
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Page 7 of 8

Ervrircamen il Tawng Sofutions Inc.

Eridmae

Species: Ceriodaphnia dubla

Client: TVA / Gallatin Fossil Plant, Outfall 001 Date: _ 0L~

: Day
4 ) 3
S i)

o
(=3

Analyst T

Concen-
tration

Parameter

CONTROL

pH (5.U.) 938 794

74! oz [ A
2.9 7.7 . ) {

33

DO {mg/L)
Conductivity
(umhos/cm)

o)

Alkalinlty
(mg CaCOyL)

Hardness

(mg CaCO4/L)

QL ol

Temperature (°C) 4 .4 .1.;{_: § .4

L3%

pH (8.U.) %!

244 | 742 | 142

DO (me/L)

Conductivity
{umhos/cm)

7 7
| _EE PH
Femperature (°C) 15. 4

2.6%

pH(S.U.) 294

DO (mg/L) 2.9

Conductivity
(pmhos/em)

Temperature (°C)

3.1%

pH (5.U.)

DO (mg/L) T4 29 27

Conductivity
{jmhos/cm)

Temperature (°C)

10.2%

pH (8.U)

DO (ng/L)

Conductivity
{pmhosfcm)

Temperature (°C)

20.4%

pH (5.U.) ’.ﬂ_l

DO (mng/l)
Conductivity
{pmhosfem)

| 395 |

Temperature (°C)

100%
Outfall

pH{S.U)
A

DO (mg/l)
Conductivity
{umhos/ecm)

Alkalinity
{mg CaCOyL)

Hardness
(mg CaC0s/L)

TR chlorine {mg/L)

Temperature (°C)

Independen
Pafew by
L

ge 43 of 79
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o] Ervidromptwntal Terdeg Solucioal, e

2T YL

Species: Ceriodaphnin dubia

Client: TVA /Gallatin Fossil Plant, Qutfall 001

Daily Chemistry:

Date:

Page 8 of 8

-\

Analyst

Concentration Parameter

pH(S.U)

100% DO (mg/L)

Intake Conductivity

{umhos/cm)

Alkalinity
{tng CaCOy/L)

Hardness
{mg CaCO4/L)

TR chlorine {mg/L)

Temperature (°C)

5.0

2.4

Initial

Initial

Initial

Day

Anaglyst

Concen- Parameter

tration

pH(5.U.)

100% | DO (me)

Intake Conductivity
{(umhos/cm)
Alkalinity

{mg CaCQ,/L)
Hardness

(mg CaCQy/L)

TR chlorine (mg/L)
Temperature (°C)

%0

. &

4.9

Y

Initial

Initial

Final

Initial

Final

I-;litial

Indepandens
Kavru by

Kl E. K

jaly -

ge 44 of 79
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g Enviranmental Testing Solttlons, Inc.

Total Restdual Chlorine

(Orion Electrode Method, Orion 97-70)
Matrix: Water, RL =0.10 mg/L

Meter: Accumet Model AR2S pH/Ion Meter

Page o3
Page 1 _of |

Analyst g Todide reagent: | T WRg0)
Date analyzed 0Z-0%12 Acid reagent: | e 440
_Calleration: :
IS 0.10 mg /L 1.00 rg/L Slope
Reference standard number TNEEA2A TAYSAL | ' C ~-4B8\%,

Noie: For samples with a residual chlorine of > 1.0 mgfL, the calibration ranpe must bz adjusted to bracket the chlorine levels of the samples.

Laboratory control standard:

Reference standard " True value (TV) Measured value (MV) %BRS=MV/TVx100
number {mg/L) {mg/L) {acceptable range = 90 to 110%)
4389 050 0.534 (96. D%
Duplicate sample precision:
Sample Sample ID Sample characteristics Residual chlorine | %RPD = {(8S - D) /[(S+D)/2]} x 100
number (mg/LYy (acceptable vange = x 10%)
| \10160.08 Linso,) oo parlicley, 921, 840,009%3
q{ Duplicate Dso. 00005 gol =———
Sample measurements:
Sample Sample ID Sample characteristics Restdual chlorine
number (mE!L)
Reagent Blank | ~ o. o o7,
120200 0P| CRATOANOOSA, cooe ., pacilen | tan Zo.ooDite
2. od)] Corat dene , gaebids | m s 0, 00p3}3
oa.ol| GAE 00l Aeer , adns . no edsr | £0.000500
1rezcron) L wonke oo |, packidn , o color 0.9024%
oRTBIY, .

12020100 | 268" " Puseiate | clen | geifab o b | <0.000%%
Ve Uuﬂ.m SutTTON Jear ) ?a-r'&-it\_b_ . fm\a_ sﬂw £0.000L5>
v20206.01 | Mo Guite, L » 0.6

Q4] /Mﬁf 3
\ 0.2 ﬁlL 0—4“4'}
_ 1L - 1.1%
Note: All famples were anal in excess of EPA rebommended holdie time (15 minutes) unless otherwise noted. 5L6
Laboratory control standard: L{ *3 (-
Reference standard True value (TV) Measured value (MV) % RS=MV/TV x 100
number {mg/L} {mg/L) {acceptable range = 90 to 110°%%)
T NSS4z 0.50 0.4%0 44.07
Reviewed by X5
Date reviewed 0201V
Page 45 0f 79 SOP C8 - Exhibit C8.1, revision 06-01-11
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Page 54

Page 1 ~of %
L
.
9 Envli ITesting Sal Inc
Total Residual Chlerine
(Orion Electrode Method, Orion 97-70)
Matrix; Water, RL = 0.10 mg/L
Meter: Accumet Model AR25 pH/lon Meter
Analyst | f : Iodide reagent: | -TNR 507
Date analyzed | o7 .,08. (2 Acid reagent: | TREHAO
ST PRI 0.10 mg/L, 1.00 mg/L Slope
Reference standard number THSS T21 TNES 12) ' _-%0. 7%

Note: For samplés with a residual chiorine of > 1.0 mg/L, the calibration range must be adjusted to bracket the chlorine levels of the samples.

Laboratory control standard:

Reference standard - True value (TV) Measured value (MV) % RS=MV/TV x 100
nember {mg/L) o {mg/L) {acceptable range = 90 to 110%)
Luss9e! 0.50 ©.503 100,46 %,
Duplicate sample precision:
Sampie Sample ID Sample characteristics Residual chlorine | %RPD = {(S - D) /[(S+DV/2]} x 100
number {mg/L} (acceptable range =+ 10%)
2R Ao sl cleas, Backicles S ¢o, 000512
L Duplicate  } i D .o.c00443 ——eeeeee F\B 02,0712
Sample measurements:
Sample Sample ID * Sample characteristics Residual chlorine
funber EEEEE——————.. (mg/L)
Reagent Blank : . ] ¢0.00363
202040\ | LhaaranigosA yellow, clooi‘u, par'l*?clts ¢o,000137
a0, 61— (arg no aolog, clooclg, par-l-h:les ©.060783
v20208.26 |"TVA ] 6AF 001 a0 celor, cloudy, ne parkiles ¢Q.000352
3
1Lotof. 27 4 INTAKE ne coleg cloudy, ne parkicles 0.0030¢
120704 . 0\,‘ mm'rh a) o Cblof, ‘ICG"I'; mn P&"“:Clﬁ.’f OO0 SLY
] 102008 | CEPY -~ LAVGRLIN pale yellow clear, 110 parkicles D.oaatil
. —
____ A3 ozl
Note: All samples were analyzed in excess of EPA recornmended holding time (15 minutes) uness otherwise noted.
Laboratory control standuard:
Reference standard True value (TV) Measured value (MV) % RS=MV/TVx 100
number (mg/L) {mg/L} (acceptable range = 90 to 110%)
Tuss ) 0.50 o 500 1000 %
Reviewed by

Date reviewed Q08 1L
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\3 Enviranmental Testing Salutlans, Ine.

Total Residual Chlorine

(Orion Electrode Method, Orion 97-70)
Matrix: Water, RL = 0.10 mg/L
Meter: Accumet Model AR25 pH/lon Meter

Analyst W\ur(: Iodide reagent: T LES)
Date analyzed | op-w-v, - Acid reagent: [2 Q@490

airm‘on:

0.10 mg/L L00 mg/L, Slope
NSzt | Tessdqut 1 -H6.4°4

Note: For samples with a residual chlorine of > 1.0 mg/L, the calibration range must be adjusted to bracket the chlorine levels of the samples.

Refne staard nnmber

Labaratory control standard:

Reference standard * Truevalue (TV) Measured value (MV) % RS=MV/TV x 100
number {mgfL) {mg/L) {acceptable range = 90 to 110%}
T NS L 0.50 0.94% 108. 6%
Duplicate sample precision: ‘
Sample Sample ID Sample characteristics Residnal chlorine | %RPD = {(S - D} /[(S+D)/2]} x 100
numher (mng/L) (acceptable range == 10%)
o2 0 | CAATTANGSEA o\w ackida , tan 5 o, 00074
Sample measurements:
Sample Sample ID Sample characteristfes - Residual chlorine
number I—— S— (mg/L)
Reagent Blank o _ ] < o, oL\
Viozw. o1 Cork rln.‘A,.l ) f&;_\:,gg ol Yo , OO
102101 | GAS 6o\ dasr \ ?Mko\q 80 cdac Zo.o0i4l
t2o219: %1 Y INTARE, cleac | parkcln ?g&p b Q.45
12621362 | WAngon tesr {Jdtrto\u , ‘oa"u- han L o-onbh
e ———
p_ e
-—.—.-—_/
/— i e
Note: All samples were analyzed in excess of EPA recommended holding time (15 minutes) unless otherwise noted.
Laboratory control standard;
Reference standard True value (TV) Measured value (MV) % RS=MV/TV x 100
number {mg/L) {mg/L) (acceptable range = 90 o 110%)
TNSSALL 0.50 0.4%2 44 4°f,
Reviewed by i\
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\; Environmantal Tsting Solutlons, Inc.
Alkalinity (SM 2320 B)
Mairix; Water, RL = 1.0 mg CaCOs/L
Analyst | g8 ‘ Time initiated | 1630
Date analyzed | o, 12.12. Titrate samples to Time completed | | 233
pH=458.U..
Titrant normality and multiplier determination:
pH of Normality Normality (V) of H.S0, pH Factor or Multiplier
Deionized | Titrant check Begin { End | Total = (5 ml Na;CO; x 0,05)/E = (N x 50000)/ 100 mI sample
water reference | standard m! ml ml =0.25/E =Nx 500
=458.U. | number number (E) | (mcceptable range = 0.0180 - 0.0220) |
33 |angds (TNssioig | o |, |2 6.6207 to.4
Ik Brieton’ 6.QrSrf O3 0,1 -
Laba?‘atanr comro? standard: "
Reference standard | True value | Sample Alkatinity (MV) | % RS=MV/TVx 100
number (TV) - volume ] Begin | End | Total | Multiplier | (mg CaCOyL) (acceptable range
{mg CaCOy/L) (mi) ml | ml ml =90 ta 110%)
TNSS 454 100 100 |22 |2ve | 2 (0.4 % 94,0%
Duplicate sample precision:
Sample Alkalinity %RPD =
Sample Sample ID volume | Begin | End | Total | Multiptier | ({mg CaCOvL) {(5 - D) /[(S+1)2]} x 100
number (mi) mi mi m | (acceptable range =3 10%)
SSw S
020k 06 |ahe [299f | 32 | oY 33
Dupli B : D
v uplicate (B) L 24.8 | 28.) | 23 l, 34 3.6%,
Matrix spike recovery:
Reference standard | Spike value | Sample Spike alkalinity (A)
number {(8V) volume | Begin { End | Total | Multiplier (g CaCOs/L)
{mg CaCQy/L) (ml) ml m} ml
INsS 984 5b W0 [24.9 |27 | 79 16.Y 82
Sample alkalinity (B) Measured spike value (MV) % R=MV/SVx100
{mg CaCOy/L) MY=A-B (acceptable range
{mg CaCO/L) =75 to 125%)
34 e 6.0
Sample measurements:
Sample volume [ Begin | End | Total Alkalinity
Sample nun‘,her Sample IT - {mh ml ml ml Multiplier {mg CaCOy/L)
020842 | MKSW oo | 387 {397 | ¢ 1.4 e
0240.12 387 [4M4C | 59 4]
0i- 72942 00 |Ct | &) €3
UZ’Ol‘l’Z ‘ll !Z!l ‘uo ‘z-
020242 A |18 | g2 4
0202 d 1.3 243 | (o GZ
Oz 0oz Sasdsw a3 (332 |84 Wb g2’ @
D24 12 ¥ 3.2 |40 | 724 g2
Reviewed by: AL~ Date reviewed:
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g Environmental Testing Salutions, Ine.

h Alkalinity (SM 2320 B)
: . Matrix: Water, RL = 1.0 mg CaCO,/L
Analyst [ v (3 _ i Time initiated | ~~——___ 3
i- Date analyzed | og,12.12 Titrate samples to Time completed | 02y,
| pH=458.U..
Titrgnt narmm'ﬂ' and multiplier determination: .
EH ?f ormintity~——____ | Normality (V) of H;SO, pH Factor or Multiplier
| Deionized | Titrant check Begin | Ent—1-Taial | = (5 ml Na,CO; x 0.05/E = (¥ x 50000)/ 100 ml sample
water reference | standard ml ml ]| -\‘luiﬂlﬂ‘ﬁm ~ VxS
=4.58.U. | number number (E) { (aceeptable range = 0.0T60=4: :
T - - “—-——___,__‘___nh.
el =
Laboratory control standard:
Reference standard | Truevalue | Sample Alkalinity (MY) | % RS=MV/TV x 100
number (TY) -} volume | Begin | End | Total ; Multiplier | (mg CaCOyL) (acceptable range
{mg CaCO,/L) {ml) ml ml mi =90 ta 110%)

I TNSS 959 100 00 joo [44 |44 | toy a9 98.6%,

Duplicate sample precision: '
Sample Alkalinity YRPD =
Sample Sample ID volume | Begin | End | Total | Multiplier | (mgCaCOyL) {(5 - D) /[(S+D)2]} x 100
number {mD ml ml m | (acceptable range =+ 10%)
veataos | Wik 2 100 |34 167 |23 | jed |5 2¢
.. l 4{ Duplicate {B) L €7 | 240 | 23 L S 73
Matrix spike recovery:
; I Reference standard | Spike valze | Sample Spike alkalinity (A}
! number 5V) volume | Begin | End | Total | Multipfer {mg CaCGv/L)
{mg CaCOy/L) {ml} ml ml ml
! INSS 951 £0 100 | 16.7 (287 12,0 | 1.4 120
Sample alkalinity {B) Measured spike value (MV) % R=MV/SVx 100
{mg CaCO4/L) MV=A-B {acceptable range
! (mg CaCOs/L) =75 to 125%)
7% 4y $8.0%
Sample measurements:

! Sample volume | Begin | End | Total . Alkalinity
Sample num_ber Sample ID {ml} ml ml ml Multiplier {mg CaCOs/L)
veean.® | Uhlssn 3 | uo 28.7 (3.0 | 23 10.4 ¢

! 120297, _Qaaktaﬂu_ggp\, i 15 36.0 {490.5 | 4.5 | 19 J 190
12.62.04.0) 7 Yo.5 |2 | 4.7 / 206

! czaztl.ol N2 3 o0 |G |é&l 250
oz o | UL M1 ¢l 167 | 4.6 190

I L0 O, Z 1w 15 |44 190

’ ‘2.0l ot 4 3 ) g [ 145 | 4.4 " t&o
2. 62m.0\ | T4 Bie 0 1§ |22 3.4 130 ~-\24

l 10 2t Y z 4 2.6 | 257 | 3.4 v v 130 -\24

Reviewed by: 4 Date reviewed:
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Alkalinity (SM 2320 B)
Matrix: Water, RL = 1.0 mg CaCOs/L

Analyst | =158 , Time initiated [~
Date analyzed y a2.12.12 Tit_liate samples to Time completed | gime. %
pH=458.U.

Titrant normality and maltiplier determination:

p@in‘ Normality Normality (V) of H,S0, pH Factor or Multiplier
Deionized~—Fitrant | check Begin | End | Total = (5 ml NazCOs x 0.05)/E = (N x 50000)/ 100 ml sample

water | reference | standard | —t—t—ml__| ml =028E - . =Nx 500
=4.5S.U, | number | number T (Ey | taveentable range = 0.0180 - 0.0220)

' . Tk O2izn

Laboratory control standard:

Reference standard | True value | Sample Alkalinity (MV) | % RS=MV/TV x 100
number (TV) .| volume | Begin | End | Total | Multiplier | (mg CaCOyL) (acceptable range
(mg CaCOvL) | (m]) ml_ [ ml ml =90 to 110%)
TNSS 459 100 100 | 287 [38.} (| 44 1.4 R4 q8,0%
Duplicate sample precision:
Sample Alkalinity %RPD =
Sample Sample ID volume | Begin | End | Total | Mpultiplier [ (mg CaCOuL) {8 - D) A((3+D)/2]} x 100
number {ml) ml ml ml v {acceptable range =1 £ 10%)
1 Wo| WAGHED 3 | a5 1351 |380 |24 (M) [ 120y
& Duplicate (B) J/ 3o |qle | 30 J, D 120458 —®
Matrix spike recovery:
Reference standard | Spike valne | Sample Spike alkaknity (A)
number V) volume | Begin | End | Total | Multiplier (mg CaCOs/L)
{mg CaCDy/L) {ml) ml mk ml
TNSS 159 A | S |38%e (457 | 27 [w) e 320
Sample alkalinity (B) Measured spike value (MV) % R=MV/SVx100
(mg CaCOyL) MV=A-B (acceptable range
{mg CaCOy/L) =75 to 125%)
120 200 160.0%
Sample measurements:
Sample volume | Begin | End | Total _ Alkalinity
Sample number Sample ID {ml} ml ml mi Muitiplier {mg CaCOy/L)
via201.0L [TUAGAF INT | o1 0.0 |34 | 34 | 1o 71
{12 g20827 k- 14 |67 | 3.3 |«
102 10.8] ¢ 3 €1 1949 | 32 o Let ox
12020800 | VA SHE M 4 32| 3.3 6%
1202.68. 1 AiaT 13.2 | 164 | 3.2 ot Leti
tzo108. 18 iid 162 9.0 "3 M- g M
120208. 13 v M4 9. | 229} 1.3 L 69
Reviewed by: Date reviewed: | 0z t a2
Page 50 of 79

SOP C6 — Exhibit C6.1. revision 06-01-11




i

: Page _ g5
B
2 Page _V of_3
2
Ni
Total Hardness (SM 2340 C)
RL = 1.0 mg CaCO4/L
Apalyst | o8 . Time initiated 230
Date analyzed | g2.44.\2 Time completed 1358
Titrant normality and maltiplier determination:
Titrant Normality check | Begin End Total Nermality (V) of EDTA pH Factor or Multiplier
reference standard mi ml ml =0.2/E = (¥ x 30000)/ 50 ml sample
numher nomber (E) {accepiable range = 0.0180 - 0.0220) = N x 1000
TR 4SS | INSS 84 ® 00 (4.9 | 99 0.0t02 20.2
Laboratory controi standard:
Reference standard | True value | Sample Hardness (MV) | % RS=MV/TV x 100
number {TV) volume | Begin | End | Total | Multiplier | (mgCaCCy/L} (aceeptable range
{mg CaCOs/L} {mh ml mi ml =90 to 110%)
INSS 414 46 0 |19 [uT |20 | 202 4o 1006%
Duplicate sample precision:
Sample Hardness %RPD =
Sampie Sample D volume | Begin | End | Total | Multiptier | (mgCaCOyL) {(8- DYV /[{S+D)r2]} x 108
number {ml} ml ml ml .
proliz | Saw SO [10.9 [me izt | 20,2 [° 42 (S
‘L Duplicate {(B) J¢ wo |l | 2l l P yez mj‘s
Matrix spike recovery:
Reference standard | Spike value | Sample Spike hardness (A)
number (SV) volume | Begin | End | Total | Multiplier {mg CaCOs/L)
(mg CaCO¥L) {ml) nl ml ml
TNSS 919 ) 30 e [vho |40 20.2 31
Sampie hardness (B) Measured spike value (MV) % R=MV/SVx 100
(mg CaCOA/L) MVY=A-B {acceptable range
{mg CaCOy/1.) =75 to 125%)
42z 39 90.5%
Sample measarements:
Sample volume | Begin | End | Total Hardness
Sample number Sampie ID {ml) ml ml ml Multiplier [ (mg CaCOy/L)
- Blank
TV =ND (should be = 0 mg CaCOyL) S0 ©.0 |80 |80 202 ND
bz-D8 42 MHSW 50 8.0 122343 %7
b2-i6 .i2. 22.3 (27 | Y €9
012612 267 [313 | 4.6
fz-0].\ 2 0.3 388 | %S
fZ2.0242 35,9 {463 | 4.5
02 .pw. )2 & 4o.3 {44.7 | duy
12070108 | Wi o0 |2t |21
\26204.03 Z ] A |58 |2
| 120211.0% v 3 v 5% 8¢ |30
Page 571681 T itrant is used, sample must be dilated.  Reviewed by: | (. J
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J Page 2 of 3
o
) Environmental Testing Sotutions, inc.
Total Hardness (SM 2340 C)
RL = 1.0 mg CaCOy/L
Analyst | T® ; Time initiated ﬁ
Date analyzed | a%.13.3X. Time completed T
Titrant normality and multiplier determination;
Titrant orm —Begin _| FEnd Total Normality (M) of EDTA pH Factor or Multiplier
reference standard ml ml m =0.2/E = (¥ x 50000)/ 50 ml sample
number number (E) {acceptable range =1F = A x 1000
Sheiy
Laboratory control standard:
Reference standard | True value | Sample Hardness (MV) | % RS=MV/TV x 100
number (TV) volume | Begin | End { Total | Multiplier | (mg CaCOwL) (acceptabie range
(mg CaCO¥L) |  (ml) ml ml ml =90 to 120%)
TNSS 919 40 50 %% (w7 | Lo 0.2 58 9587
Duplicate sample precision:
Sample Hardness %RPD =
Sample Sample ID volume | Begin [ End | Total | Multiplier | (mg CaCOVL) {(5-D)/[(S+D)2])} x 100
number {ml) ml ml ml . AL
2oz @Chabtanmal | 45 197 (w8 |40 (D202 1° le& o
1 [oee® Y s |molaz i L |° 170 PEVITITN
Matrix spike recgvery:
Reference standard | Spike value | Sample Spike hardness (A)
number {(8V) volume | Begin | End | Total | Multiplier (mg CaCOL)
{mg CaCOy/L) {ml) ml mil ml
INS514 po AS 1o (244 $9 (V) 207 240
Sample hardness (B} Measured spike value (MV) % R=MV/SVxI00
{mg CaCOy/L) MV=A-B {acceptable range
{mg CaCOyL) =75 to 125%)
170 76 87.5%
Sample measurementis:
) Sampie volume { Begin | End | Total Hardness
Sample number Sample ID {ml) ml mi ml Mulfiplier {mg CaCOs/L)
= Blank —
V=D (should be = 0 mg CaCOv/L) : : . 23y
2 o2.04-0) | Chatdonouge. 2. as 249 (294 |45 |y 20.2 180
2ozl 6\ L 3 z4.9 |348 | “ha 200
veozoted | Qe AL 4 34.3 | Mo [ 47 140
Y
V2.0204.60. | z 30 |43€ [ 4 #1t 1g6" M0
V2. 021\ . 0L 4 > 42l |43 |47 190 7
12 gz 1.0\ WA Grl | o0 |H4 |44 %0 = D
e peod.zl { y A 44 (8L (42 170
11 6210 1 y 3 $.6 | 127] 4l a9 166" o i
12 0201 OLIWABRF INT | J o lwmglzt 1LV 8%
Puage 152106 fiGitrant is used, sample must be diluted.  Reviewed by: | AN | Date reviewed , 02-\342 l
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Page 3 of_3%

Total Hardness (SM 2340 C)
RL = 1.0 mg CaCOs/L

Analyst g ) Time initiated 4
Date analyzed | ag.l.t2 Time completed | sasane.

Tirant normalig and mu!lig.’ier determination:
Titrant Normality check egiil | Eor—t—Jtatal ) Normality (V) of EDTA pH Factor or Multiplier
reference standard mi ml ml \’H’_‘ S g,
number number (E) {acceptable range = 0.4180 - 0 e __. = N x 1000
- _-.-H

oL
Labaratori.' control standard: .
Reference standard | Truevalue | Sample Hardness (MV) | % RS=MV/TV x 100
number (TV) volume | Begin | End | Total | Multiplier | {mg CaCCu1) (acceptable range
(mg CaCOVL) | (ml) ml_ | ml mi . =90 to 110%)
TNSS 419 40 50 |48 [teg]| Lo 202 40 106.6%
Duplicate sample precision:
Sample Hardness %RPD =
Sample Sample D volume | Begin | End | Total | Multiplier | (mg CaCOVL) {(S - D) /[(S+D)/2[} x 180
number {mi) mi ml ml ,
- - S
120206 T NWACH 2. | 88 (ke |50 |22 [in 202 89
Dupli B D
J | Detee® Y e |anz|2e I €9 —Q
Matrix spike recovery:
Reference standard | Spike value | Sample Spike hardness (A)
number {SV) volume | Begin | End | Total | Muitiplier (mg CaCOvL)
{mg CaCO/L) {ml) ml ml ml LAY
INSS 319 80 AS |10 |23l | d1 | 20,2 Meg' 170
Sample hardness (B) Measured spike value (MV) % R=MV/SVx 100
{mg CaCO/L) MV=A-B (acceptable range
{mg CaCOyL) =75 to 125%)
%9 i ] 6% paae [ 1OV
Sample measuremenis:
Sample volume | Begin | End | Total Hardness
Sample number Sample ID {mi) ml ml ml Multiplier (mg CaCOL)
TV=ND . Blank —F suage
T{should be =¥ mg Cakoy/L)
oo N\ [WARRE W 2 S 230 |22 [t |0 20.2 s
Rozof e [TVASHE Aa as 2s.2 (223 (2) () &5
120708, 17 INT An &0 2.3 (314 | 4.t 32
12.02.08.18 e as 3.4 |34 |20 (A 8l
120208.14 b wNTpf & ™Y 324 |40 v 3!
— —
[ —"
_//

Page &3 gh7& tiwent is used, sample must be diluted.  Reviewed by: | ﬁ(j\L J
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Pimephales promelas
Chronic Reference Toxicant Control Chart
Organism Source: Aquatox, Inc.
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@ Environmental Testing Solutlons, Inc.
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Test date

—e—— 7-day IC,; = 25% inhibition concentration. An estimation of the concentration of potassium chloride
that would cause a 25% reduction in Pimephales growth for the test population.
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Pimephales promelas
Chronic Reference Toxicant Control Chart

Precision of Endpoint Measurements
Organism Source: Aquatox, Inc.

Er0000

Environmental Testing Solutions, Inc.

1577 71T""r——"7T7"1T™"7v 7T T 7T 7T T T T T T T T
: ...‘. "rteaa,,, LT PP, cen J
a 1-00 ™ *a .'. --..-oo-o-o-..uolooancc---o-t--uco--.o-o--o.-.-oou--oco -1
= g [ ]
tc - .
S = 075 ]
0w L ]
— - +
o = - P L L AL L TP R L e SR L PR LR LTI 7
5 k= 0.50 F T PUOURRRURRTTLLL SRPPELLS ]
C ~ u V.
O ap [ ]
(& £ K ]
[ USEPA Acceptance Criteria (> 0.25 mg per surviving larvae) )i
| | I I I ] I I | L1 I | I I [ I [ [ |-
| ] ] | | { | | | | | | | | | ] | | I | <
g B e e ]
e r 3 Kentucky Acceptance Limlt (< 30.0%) ]
<]
58 ,of 3
56 20[ ]
- ) R J
e = i j
b
aﬁ 8 10 B 7
[= I 5 -
§ * 5 1
[ &) 0 __ .'o...u.-u-u'""'"""-...",,,......n- trbagasans __
o ] ] | | ] ] ] ] ] ] ] ] ] | | ] | ] ] ] .
- | | i | I I | | | i { | | [ | | | | I | E
B0 o e e, —
- USEPA Upper PMSD Bound (90" percentile < 30.0%) .
55 20 - o, . _
Q o L] LR Y] trenrraae aet? 4e ....-Il0.0.._.‘-..‘..l'..lt............-.-..“"'- -
[72] L -
2 K ]
Q. i J
10 7
0 I T | [ 1 111 | | 1 [ R I I R
A .&‘\- .m‘% A .x‘\- » s“» .ﬁ :»"» o o A qat
Gglf’ oy "-' 3.0%’ 9 ‘& 6,01 °" .&‘5' Q,o"" .@’ ,&1.05’ @”1
Test date
_._

Control Reproduction, Coefficient of Variation (CV), or Percent Minimum Signlificant Difference
(PMSD) PMSD is the minimum significant difference between the control and treatment that can be
declared statistically significant.

Central Tendency (mean Controf Growth, CV, or PMSD)
Control Limits (mean Control Growth, CV, or PMSD + 2 Standard Deviations)
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Pimephales promelas

Precision of Endpoint Measurements

Chronic Reference Toxicant Data

Inc.
Control Control Mean
Test number  Testdate Survival Growth T
(95} {mgflarvae) for f;n;:qr:lnir;wth

i 01-25-11 100 0.608

2 02-08-11 100 0.817 0.712
3 02-15-11 100 0.701 0.708
4 03-08-11 i+ 0.953 0.770
5 03-48-11 100 1.006 0.817
6 03-29-11 100 0.829 0.819
7 03-31-11 100 0.675 0.798
8 05-03-11 100 0.867 0.807
9 06-07-11 97.5 0.839 0.810
10 06-14-11 100 0.758 0.805
11 07-12-11 97.5 0.872 0.811
12 07-18-11 100 0.839 0.814
13 08-08-11 100 0.662 0.802
14 09-13-11 100 0.848 0.805
15 10-04-11 160 0.768 0.803
16 10-11-11 100 0.681 0.795
17 10-18-11 .+ 100 0.693 0,789
18 11-08-11 100 0.792 0.789
19 12-06-11 100 0.738 0.786
20 02-07-12 100 0.662 0.780

Nate: CV = Coefficlent of variation for control grawth,

Lower CV bound determined by USEPA {10™ percentile) = 3.5%.
Upper £V bound determined by USEPA [90“' percentile) = 20%
M5D = inimum Significant Difference

PMSD = Percent Minimum Significant Difference
PMSD 15 & measure of test precision, The FMSD is the minimurn percent difference between the control and treatenent that can be

declared statistically significant In a whole effluent toxlcity test.

{%)

4.6
26
a3
31
4.7
63
3.2
6.3
5.8
145
&0
54
6.6
6.7
le.8
4.3
4.8
10.3
15.7
105

Lower PMSD bound determined by USEPA {10™ percentile] = 12%.
Upper PM3D bound determined by USEPA {so™ percentile) = 20%.
C¥ = Central Tengancy [mean Control Growth, CV, or PMSD}

cr

for Control
Growth CV {%)

3.6
3.5
34
36
4.1
4.0
4.3
4.4
54
55
5.5
5.6
56
6.4
6.3
6.2
6.4
6.9
71

MSD

0.03
0.0&e
012
0.08
0.13
0.09
0.09
0.08
0.11
0.13
0.09
0.06
0.07
0.12
0.13
0.07
0.07
0.12
0.12
0.09

PMSD

(%,

132
7.8
16.8
2.4
12.7
10.3
128
8.8
12.7
16.8
9.8
7.2
10.6
13.6
16.9
2.9
10.0
1586
15.9
134

CT

for PMSD (%}

108
126
116
11.8
11.5
11.7
113
115
12.0
118
114
il4
115
119
11.8
11.7
11.9
121
12.2

USEPA. 2000. Understanding and Accounting for Methad Varlsbllity in Whole Effluent Toxigity Applications Under the National Pollutant Discharge Elimination Program.
EPA-833-R-00-003. US Enviranmental Protection Agency, Cincinnat], OH.
USEPA. 20014, 2001b. Final Report; Interlzboratory Variabllity Study of EPA Short-term Chronic and Acute Whote Effluent Toxicity Test Methods, Volumes 1 and 2

Appendix. EPA-821-8-01-004 and EPA-821-B-01-005, US Envircnmental Protection Agency, Cincinnati, OH.
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Potassium Chloride Chronie Reference Toxicant Test
(EPA-821-R-02-013 Metheod 1000.0)

Species: Pimephales promelas

PpKCICR Test Number: 243

demndbt

v by

Dilution preparation information: Comments:
KCl Stock INSS number; [ 1885 joond
Stock preparation: 50 g KCUL:
Dissolve 50 g KCl in 1-L Milli-Q water.
Dilution prep (mg/L) 450 600 750 900 1050
Stock volume (mL) 9 12 is 18 21
Diluent volume {mL}) 991 038 985 982 979
Total volume (mL) 1060 L00G 1000 1600 1400
Test organism information;” .. Test information:
Organism age: 2670 Houds o Randomizing template: ge
Date and times organisms | gl 4L~ 1OC Incubator number and
were born between. .| shelf location: 3 F
Oiganism source: Atox. Barea Q" Betlo V1 Arrerfzm CI-IM mlm.ber: CHHER S
Drying information for weight
' determination:
Transfer vessel pH= 1 LS 5.U. Date / Time in oven: ANV 1205
information: Temperature= WM. °C Initial oven temperature: Lo
Average transfer volume: Date / Time out of oven: | geve v o
0. "\'“av"'Q Final oven temperature: [T
Total drying time: 24 oS
Daily feeding and renewal information:
Day Date Morning feeding Afternoon feeding Test initiation, renewal, MHSW
_ of termination batch used
Time Analyst Time Analyst Time Analyst
° logtez —+ | 1500 | A e Al 0L-0\-\L
! lorotn| o | M| 13s0 ® | owas [ | ovase
2 Jowoti2 | g1ag H (= il 51 143 H o gLt
P lowmerz]| oloe] M) vmeo ndgs | g | ooz
Yo lexiein | @ | M e (M weo | A | aednn
> leenagl inse | M o | o4t nde | A favwe
° ot | ot __ g | o
7 o @ (200
Control information: Acceptance criteria Summary of test endpoints:
% Mortality: oY £20% 7-day LCgy 148.4
Average weight per initial larvae: 0. NOEC
Average weight per surviving larvae: | 0. ldb 2. > 0.25 mg/larvae LOEC 1SS0
Chv 0.8
IC;s 1.8.4

”"y;;“P ge 59 of 79
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é I Testing Soluthons, fnc
Species: Pimephales promelas _ . PpKCICR Test Number: 243
Survival and Growth Data
Day Control : » 450 mg KCVL 600 mg KCI/L
A B C D E F G H | J K L
0 . .
10| 0[O [/0] 10| [ |0 ]/0] 1010 1D
I : - -
LNl ololto|1o]to] /011010
2
10| wo|1o|tOftolwio|w fiol|to] 0|0
’ o [to | of/0)re o lio |0 1o |10 |10 |10
4 o ol |tol ] o] rojto /070 (/o |10
3 -
Nl ol to] /0] W]t
6 {01 [ |4 wolw]iiolol o
15
7 ol [n]o|4lm|iofw|nln]e
A = Pan weight (mg)
Tray color code:: Oeannt :
Analyst: < 15y |6y [12.4% | Mot |30 1403 | 14,24 (12941338 [t {14 1212
Date: oL 12
B =Pan + Larvae welght (mg)
Aniyat 9_:'_'{3;’% 1029 (1041 |83 1203 |20.93 | 2000 |40 (2193|2021 11863 | .83 [14.03
C=Larvae weight (mg) =B-A
Hand calculated. Tsas [2d o8 (oS 2.0 (032 1ae 149 (643 (43 [, a3 (L.
Analyst: /\’M -
L
Weight per initial number of larvae (mg)
a C /Initial number of larvae
b g N
Hand calculated, t;“‘b Y & \:b f\@ v ,s# ’\a\ \g@ \.}b \?‘P \}b
Analyst: ’,\)! LY s [+ ba 0 ’ D. . 0; 0- b. 0- ov b_' D‘ 0-
Average welght Eél" [nktial Percen_t
erumber of larvae (mg) ;:::'c::)“nt ol O "ob-l-' o Ky ‘5 -1 7‘ o. ‘.1‘_\ -1.8 ‘L
(%}

Comment codes: ¢ = clear, d = dead, fg = fungus, k = killed, m = missing, sk = sick, sm = unusually small,
Ig = unusually large, d&r = decanted and returned, w = wounded.

Comments:
nfupndene
o
X FPage 60 of 79 SOP AT21 — Exhibit AT21.1, revision 06-01-11
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Enviranmental Testing Sohutfons, Inc.

Species: Pimephales promelas . PpKCICR Test Number: 243
Survival and Growth Data
Day 750 mg KCI/L : 900 mg KCVL 1050 mg KCIL
M N 0 P Q R 5 T U \i W X
0 ' .
107 10 10{ 1000 | /01 D] (0|70 |0 |10
1 ' ' .
RN e B R R T P e P B
? a¥ o | e N EIEEE KRR
3 WA WA vh L
4o [8-] 4 24 4 HEREIENENES
2 AT T VI R R
g ot A a[aTs A W] 2]
5 11 4 bu\ 8'4 _L'-u\ PO R le 24
6 .
1 6 S‘k g |l la 'Z.'A 'L“l \ \ e
7 ALY 1Ler S G- “
v | s SN ES N EY RN I
A =Pan weight (mg) . T
1:1’{;2?!”""“" mﬁ?}' 12,98 [ 60 [ 15,95 [ 13,27 |13.8% 1333 [0 | 1304 V305 | 1405 | VoS 13,69
Date: oLl -y
B =Pan + Larvae weight (mg)
Anatye: a‘;ﬁgp-w_ 20.4% L 1aa4 1199 [2010 14,94 [ 1605 | 1648 b da | A4 (14,90 1141 14y
C=Larvae weight (mg) =B- A
Hand calculated. V.S T oY | 3.0 (128 Lot [t .84 (128 | 5 A4 0.81 [0.bb 1,04
Analyst: dw—_
Weight per initial number of larvae (mg)
= C/Initial number of Iarvae Q A~ : “
Hand caleulated. \ég\ &,‘\ n}y’ g & Z > o> 6\0\ c?'\ o \6\
Aualyst: Q.\ ! LY e b' o [ D' 0. o VY GO [« ) Q’ 0‘ b.
Aver;ge v;:l:ight pfir-' in)itial Pe:l'ce:lt
mumber of larvae (m;
® ;:o:lccoonntrol 0 '551 ‘6'&7' G. ““q 13‘17‘ 0. bab &1. 57.
(%)

Comment codes: ¢ = clear, d = dead, fg = fungus, k = killed, m = missing, sk = sick, sm = unusually small,
lg = unusually large, d&r = decanited and returned, w = wounded.

Comments:
i
“'&F;“‘p age 67 of 79 SOP AT21 — Exhibit AT21.1, revision 06-01-11



g pamaLaoy
ST ha pasdig
WIKZ1L020 2Prdd e

“HO TRuupUR SRy WoE d( $11 "SO0-TO-B-TZ6-YdT PUR bO0-T0-2-TZ8-Vd3 "Pusdey-Z UE T SSLINOA SPOUIRIY 391 AySIXDL IUSNLST BIOUM BINY PUE AUQIND ULII-LNS YdD 40 APRIS ANLGEHEA Ar0leioqeyinL Juoday [Eul QT00T 'ET00Z Yd35n

“(qT007 435N 7eTO0T "WdASN) APMS Aupqiies Aloy@ioqEHolU] LM 5.3 LIOY €8P 054 0 “Fasnoedsa) “sumund [R05 PUE UIGT P4l LKL pAUNLLIIED BJeM SpUNg (4iid Jeddn pue emo

%0E = (Anusaiad 051 VOIS AG PAEULIMBP PUTIOY (SN 12dd
%zl = (O 1NOT) ¥4I5N A9 PRURINAIRD PURGY QSN J0maT]

IS3L EIMO] SIUDIDJAY MUY sofatsosd sajpydatng

S78) AJFHE0} BRI WO B Ul JURauars Afjecfs; 4q U JRIp PUR [CQUOT 1) U99MIDG BIL1BLIP JUNIH WALNUILI 3Y) 51 GSWG WL ‘UCERI 1521 JO SmTeoul 2 3 05N
BOUIGAYK] 1UROYIUBYS LIRLKUA L3S =GSd PET {0Sd
acuaiELI0 WEALNS v =M oo eren aSW S1euung
0T oo VT 2LV B9ET o1 %
390C . 099" 390 Try SOVT o1 ™
sIg 26T £20°0 ooT ] Tat STE'Q oLE 180 DT STHT ot A 050%
GL0Y aml_n.,. EL'0 v SIET 13 01 n
BITY ars 2T TEP tTE' C OF
. . [TIX SO 3 [T 09F 3 [
5L ¥E +t0 b4 75T 3 4 EZL0 ELL 3 09T et or 06
Fiy mmm._ hla,w T ¥E'T LEEL 114 i
HTL) [ 8TL [FaH3 ZEEL or d
. SREC TLLT [ BL51 taat oT o
st TEZ 2550 ss P T srED 7600 eT g T o W o§L
(oo THE mlm.nn _S_Ahd mlnl.a.— £ [ [\
585 989 oD €061 = o1 ot 1
£I90 . €25 €29 IH 0L PTPL [ o ]
5T £e ¥ voos TS0 £e Lol B &9 BRI (a3 ot o T 002
EB65°0 E6ID £E9 ﬂmhan BE'ET [ [ 1
6640 . 6640 B6E'L £6'TE PEET DT 113 H
.y . q91L0 . STED 9L [t YT'vL DT o1 )
£ 76 ETLD 58 TE50 e oeL0 0L ) 00TT FrEl 3 ot ] ose
mah.n. 040 B0 L EGDT "33 0T o1 3
EL5°D ELS'0 EL" &L 0E Oy [ 01 a
[T , (5D 9% i [33 (3 [ 3
eIt 1N soT 2990 o'D0T T sor za8'p o = Teot s o7 o = (L3
£55°) 2550 Wm.m 002 hlﬂle_ﬂ [ a1 v
] 1) (o o g
5} o [ — g Aw) sanmy ) wansi 4o st | [ha) senr po sequony -y ) 1y L | A
WA LI i RN fighon wvse i) ¢ ol Fveim| a Junens | Sapang £ TN 7| mensstieg |l wEenomg ey ] e smqunupin | msqunipnpy | ssogdey  [(ps /%) sopmrumieny]
ZT0Z bT-20enxp] Aep L “3U[ ‘SUOIN| 0% BUISI] [eIUSLUuod AU
£ UM el _
soshleuy [enSRelS PUE ‘suonenale) ‘Asjug ejeq Jo UO|JEIHLIRA i @
jonuey Aend .
00001 POWIRIN ‘ET0-Z0-H-TZE-Vd3 ®
®

R
ey
O
o~
L=
[
&




A e aa

N
9

TRETg

Statistical Analyses

Larval Fish Growth and Survival Test-7 Day Survival

Start Date:  2/7/2012 Testix PpKCICR Sample ID: REF-Ref Toxicant
End Date; 21412012 LabID: ETS-Envir, Testing Sol. Sample Type: KCL-Potassium chioride
Sample Date: Protocol: FWCHR-EPA-921-R-02-013 Test Specios: PP-Pimephalas promelas
Commoents:
Conc-mgiL 1 2 3 4
D-Contrel  1.0000 1.0000 1.0000 1.0000
450 1.0000 C.2000 10000 1.0000
600 1.0000 1.0000 1.0000 10004
750 Q7000 Q8000 05000 0.5000
500 02000 03000 O.2000 0.2000
1050 0.1000 Q1000 01000 Q.1000
Transform: Arcsin Square Root Rank 1-Talled Number Total
Conc.mgit  Mean  N-Mean Mean Min Max CV% N Sum___ Critical Resp Number
-Control 10000 10000 14120 14120 1.4120 0,000 4 4] 40
450 0.9750 0.9750 1.3713 1.2450 14120 £.942 4 16.00 10.00 1 440
600 1.0000 1.0000 J.4120 1.4120 1.4120 .000 4 +8.00 10.00 L1} 40
"750 08500 0.8500 0.8424 0.7654 11071 14.670 4 10.00 14.00 14 40
‘800 ©.2250 0.2250 045268 0.4638 0.5786 11.772 4 10.00 10.00 3 40
050 01000 O.000 03218 0.3218  0.3218 0.000 4 10.00 10.00 <] 40
Auxiliary Tosts Statlstic Critlcal Skew Hurt
Shapiro-Witk's Test indicates non-normal distribution {p <= 0.01) 0.8815 0.824 -0.1027  3.0272
Equality of variance cannct be confirmed
Hypothesls Test (1-{all, 0.05) NOEC LOEC Chv TU
Steel's Many-Orna Rank Test 600 750 &70.82
Treaiments vs 0-Conirol
‘Trimmed Spearman¥Karber
Trm Level  EC50 95% CL
0.0%
5.0%
10,0% 79888 78213 837.39 1.0
20.0% 788.71 75803 83r.38 l:lB:
Auto-10.0% 79888 76213 837.39 ]
0.8 1 4
0.7 4
% 0e
[-] -
05
D.4 4
p >
0.3
0.2 4
0.1 1 J
0.0 T -
1 10 100 1000 10000
Dose mylL
Dosa-Reaponse Flot
1 _ -
0.9 I
0.5 3
0.7
g3
’E L
30.5§
0.4 1
™ 033
023
0.13 s
03 r T v
j— ] 3 8 2 2
v o - # 2
g
]
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Statistical Analyses

Larval Fish Growth and Survival Test-7 Day Growth

Stant Date:  2/7/2012 TastID: PpKCICR Sample 1D: REFP-Raf Taxicant
End Date: 214i2012 Lab |D: ETS-Envir, Testing Sol, Sample Typa: KCL-Potassium chigride
Sample Date: Prolocol; FWCHR-EPA-B21-R-02-013 Tast Species: PP-Pimaphales promelas
Comments:
Conc-mgiL. 1 2 3 4
D-Control  0.5830 0.7240 0.8560 0.G7a0
450 0.7030 0.8320 07180 4.7980
8§00 05030 0.8430 0.8720 0.8850
750 0.6580 04540 03880 Q.72080
800 0.1070 0.2320 0.1880 0.1280
1050 0.0790 0.0810 0.06880 0,1040
Transform: Untransformed 1-Talled Isctonic
Conc-mgit. _Mean N-Mean Maan MEn Max  CV% N t-Stat  Critical MSD = Mean N-Mean
O-Contral  0.6815 1.0000 0.8615 0.5630 0.724D0 10.452 4 0.8870 1.0000
450 07125 10771 07125 0.8320 0.7900 2.810 4 -1.252 2180 00888 08870 1.0000
800 06738 10185 06739 0.8430 0.8930 3.282 4 -0,301 2180 0O.0888 0,673 0.9807
760 0©0.5568 Q.8418 0.5588 0.3880 0.7280 29.238 4 0.5569 05104
800 01640 Q2479 04640 01070 02320 34.840 4 0.1640 0.2387
1050 0.0825 61247 0.0825 00680 0.1040 19,153 4 0.0825 0.4201
Auxlltary Tests Statistic Critical Skew Kurt
Shapiro-Wllk's Test Indizates nomal distdbullon {p > 0.01) - 0.54259 0.805 -0.4552 0.42812
Bariisti's Test Indicates aqual variances (p = ¢.21) 3.14862 9.21035
Hypothesls Tast [1-tall, 0.05) NOEC LOEC Chy TV MSDu  M3Dp MSEB MEE  F-Prob df
Dunnett's Test 800 >B0D 0.08851 0.13425 0.00284 0.00332 045746 2.9
Treatmants vs D-Contral
Linear Intarpolation (200 Resamples)
Point mail S50 95% CL{Exp} Skew
1C05 627.06 83.12 48508 82035 005683
iIC10 671.04 4860 588.88 82851 O0,5772
IG15 715.13 4211 81214 e48.15 -0.08823 1.0
ICz0 ¥52.7a 3460 62094 211.34 -0.5059 0.9 ]
125 785.85 2843 64547 818.21 -0.9334 08l
1C40 805.21 1941 726.15 843,96 -1.0158 i
Icso 83144 1473 786.81 B£81.83 -D.0611 g-:'
§ 0.5:
8 04
g 033
0.2:
0‘1: /
0.0 $—r
0.1
0.2 . A A
o 500 1000 1500
Dose moil,
Dosa-Reapohas Plot
0.9:
0.a§
0.7!
0.5 3 1-tail, 0.05 levsl
g E of significance
= 0.5
o 3
§0.45
L 0.32
0.2 ]
a1 j
e v |
£ § ¥ & § z
‘li
d
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1 Testing Sofutkng, lne

Species: Pimephales promelas

Daily Chemistry:

Page 4 of 5

PpKCICR Test Number: _ 243

Analyst

Day

Concentration

Parameter

CONTROL

pH (S.U)

DT
T

anT ] CoJ

DO (mg/L)

‘{:U

Conductivity
pmhos/cm)

Alkalinity
| (g CaCOy/L)

Hardness

(mg CaCO4/L)

Temperature

o

330 | 3K
EAI

450 mg KCI/L

pH (S.U)

DO (mg/L)

Conductivity
(pmhos/cm)

Temperature
Q)

600 mg KCI'L

pH (5.U.)

DO (mg/L)

Conductivity
{umhos/cm)

Temperature

{C)

750 mg KCVL

pH (5.U.)

DO (mg/L)

Conductivity
{umhos/cm)

Temperature

Y]

200 mg KCV/L

pH (S.U.)

DO (mg/L)

Conductivity
{p.mhos/cmm)

Temperature
)

1050 mg KCHL

i

pH (S.U)

DO (mg/L)

Conductivity
{pmhos/cm)

Temperature

¢0)

- &

STOCK

Conductivity

g;mhos!cm)

Laloo

Initial

1' Final | Initial k

ety
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SOP AT21 — Exhibit AT21.1, revision 06-01-11



. - .. B e e . . P b vaoakes v e PE T -

Species: Pimephales promelas

Page 5 of 5

PpKCICR Test Number: W3

Analyst
Concentration | Parameter
pH (S.U) F
DO (mg/L) 3 Ao
Conductivity '
(umhos/cm) 318
Alkalinity
CONTROL (tme CaCOL) b2
Hardness
| (mg CaCO4/L) &
;Eecl;lperature . & 1.*{ 1 g 9.4 .1 1.2 W& S
pH (.U) 395 | 272 | wec | 269 | 247 | 0L | 000 | otiapt
DO (mg/L) Yo 2 2.7 i . gL ! -0
450 mg KCUL &"j‘mlf:sjg;';y 1110 1060 1690 1040
(T%l;lperature .8 s %.0 SR ™ M- L0 .S
pH (S.U.) 14y 274 2,494 .62 | 248 19 60l 345
DO (mg/l) “Fo | 24 22 13 8. ) q 1% .
600 mg KCUL g‘;‘;ﬁ;;i‘;l')‘y 1540 340 1350 1350
(’I;ecl;ﬂperature 248 | 248 Me WA | oqaq [ oy ] T ] w
bH (S.U.) | 221 | 249 | 267 | 299 | 390 | B.OL |{ %
DO (mg/L) T 2.4 X Ry .0 3 T4 8.0
750 mg KCIL &';‘];’:S‘;:;;‘y 190 1590 1550 100
("Eglperature W | e | e | we | M| wa | W | W
pH (3.U.) 13t | 27 7.44 7.4€ 259 o0 | %0L "Plst
DO (mg/L) ) 1. .0 Q) .
Conductivity
900 mg KCI/L (u‘:;‘h;sj;;)ty 1740 [0
('Eecl;iperature :L 4.9 .y W8 208 4.1 4.3 291 ™l
pH (S.U.) 19t 27 | 219 762 | _%.00 193 | 0L | 4ty
DO (mg/L) ‘ 7. %19
Conducfivity
tosomgRCVL [ - e 1130
rowerature | qgg |y | 244 ) s g | odd [ WA ] gy
Initial Final Initial Final Initial Final Initial Final
& PR VAWES Remiant
e wk ConFulren
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Ceriodaphnia dubia
Chronic Reference Toxicant Control Chart

Envirenmental Testing Solutions, Inc.

] I I 1 ] I | | ¥ 1 ] 1 1 I | l 1 I I

Li4]- USEPA Control Limits (x 2 Standard Deviations) ]
112 |- -
1.10 | -
1.08 L— n
1.06 - -
1.04 - -
1.02 - 1
[ | | ! 1 | | | 1 I 1 | | | 1 | | | i | | |
2-5 ] ] I | I I I I I ] I 4 ] I I I ] I ] I
-8“ USEPA Warning and Control Limits ( 75" and 90" Percentile C Vs)
o 20 -
z ttttt LA ALl L L L Y T T Y T T LR L P R R R N E R Y )
% i
S’ f J
& PO g = ——— P ———9—¢——&
- =
B 1.0 .
) i 4
B O T
r~ i
1 1 1 1 | | I | 1 | | [ 1 1 | | | | | | |
1-4 I ] I I I ' 1 | 1 I ] I 1 I I 1 1 I i I
13 | Laboratory Warning and Control Limits (I 0" and 25" Percentile C Vs) N
1.2 | -
1.1 . _ L . .
10 - -
0.9 [~ enssersusessasvEmINeea trssstiunnany AR EAPIT IR R AR ITIR AR IR LETEY LTS Y T YIS I I n
0.8 I I I I 1 | | i | 1 | | I | | 1 | 1

|
AD aAY oA oAb AV 4 A \ \\ \\ s\ x\ A a N
14 -4 & b V3 A g
REC AT DN R L W@ ' R

Test date

-—e— 7-day IC,; = 25% inhibition concentration. An estimation of the concentration of sodium chloride
that would cause a 25% reduction in Ceriodaphnia reproduction for the test population.

- — - Central Tendency (mean IC,,)

—~— - Warning Limits (mean IC,, S, or S, .))

<> Control Limits (mean IC,; + S, ., §, o, or 2 Standard Deviations)

uwu- Graphs g d from fated sxcel
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Ceriodaphnia dubia
Chronic Reference Toxicant Control Chart
Precision of Endpoint Measurements
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- Minimum Acceptance Criteria (> 15.0 offspring per surviving female) ]
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Test date

—¢— Control Reproduction, Coefficient of Variation (CV), or Percent Minimum Significant Difference
(PMSD) PMSD is the minimum significant difference between the control and treatment that can be
declared statistically significant.

— — - Central Tendency (mean Control Reproduction, CV, or PMSD)
. :: Control Limits (mean Control Reproduction, CV, or PMSD + 2 Standard Deviations)
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Environmental Testing Solutions, Inc.

Test Test date
number
i 10-05-10
2 10-05-10
3 11-02-10
4 12-07-10
5 01-18-11
6 02-08-11
7 03-08-11
8 04-05-11
9 04-05-11
10 05-03-11
11 05-07-11
12 07-12-11
13 08-09-11,
14 09-13-11
15 10-04-11
16 10-11-11
17 11-08-11
18 12-06-11
19 01-10-12
20 02-07-12
Note:

Control
Survival

(%)

100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100

Control Mean
Repraduction

{offspring/female})

30.2
30.8
30.5
32.2
319
307
326
32.8
33.0
30.9
289
32.2
28.3
321
32.8
L3
29.0
29.3
324
317

Precision of Endpoint Measurements

Ceriodaphnia dubia

Chronic Reference Toxicant Data

T

far Control Mean
Reproductlon
{offspring/femaie}

30.5
30.5
309
311
311
313
315
316
316
313
314
31.2
31.2
313
313
31.2
311
31.2
31.2

CV = Coefficient of variation for control reproduction.

0]

(%)

8.7
7.6
4.0
4.9
4.8
6.3
6.9
4.8
5.9
45
6.7
6.0
5.0
8.2
6.1
3.0
7.6
5.8
51
4.2

cT

for Control
Repraduction
CV (%)

8.1
6.8
6.3
6.0
6.1
6.2
6.0
6.0
5.8
5.9
5.8
5.8
6.0
6.0
5.8
5.9
5.9
5.9
5.8

Lower CV bound determined by USEPA {10 percentlle) = 8.9%.
Upper €V bound determined by USEPA (90™ percentile} = 42%
MSD = Minimum Significant Difference
PMSD = Percent Minimum Signiftcant Difference
PMSD is a measure of test precision. The PMSD is the minimum percent difference between the controt and treatment that
can be declared statistically sirnificant in a whole effluent toxicity test.
Lower PMSD bound determined by USEPA (10 percentile} = 13%.
Upper PMSD bound determined by USEPA {90"‘ percentile) =47%.
CT = Central Tendancy {Mean Control Reproduttion, CV, or PMSD)

M5D

3.0
20
2.2
2.0
2.0
2.3
18
20
2.2
19
2.5
20
1.9
1.9
2.1
21
18
19
24
2.1

PMSD

(%)

10.0
6.5
73
6.2
6.3
7.4
5.4
6.0
6.7
6.1
87
6.2
6.8
3.8
6.5
6.6
6.1
6.5
7.4
6.5

Y

for PMSD (%}

83
7.9
7.3
7.3
7.3
7.0
6.9
6.9
6.8
7.0
6.9
6.9
6.8
6.8
6.8
6.7
6.7
6.8
6.7

USEPA. 2000. Understanding and Accounting for Method Variability in Whale Effluent Yoxlcity Applications Under the National Pollutant Dlscharge
Elimination Program. EPA-833-R-00-003. US Environmental Protection Agency, Cincinnatl, OH.
USEPA. 20013, 2001b. Final Report: Interlaboratory Variability Study of EPA Short-term Chronic and Acute Whote Effluent Toxicity Test Methods,
Velumes 1 and 2-Appendix. EPA-821-B-02-004 and EPA-821-8-01-005. US Environmental Protection Agency, Cincinnati, OH.

Inrpnden
Review by

ge 70 of 79

File: CdNaCICR_020712.xlsx

Entered by: J. Sumner
Reviewed by: %



BN TR W N R R S W e R

: %’ F % Page 1 of 6
»
3 ;
o ] =
‘:3 Envvis mantH Tertig Solucioar, Ine.
’ Sodium Chleride Chronic Reference Toxicant Test
(EPA-821-R-02-013 Methed 1002.0)
Species: Ceriodaphnia dubia
CdNMNaCICR #: lzat
Dilution preparation information: Comments:
NaCl Stock INSS number: INSS (063 -
Stock preparation: 100 g NaCL/L:
Dhissolve 50 g NaCl in 500 mL Milli-Q water.
Dilution prep (mg/L) 600 800 1000 1200 1400
Stock volume {mL} 9 12 15 i3 21
Diluent volume {(mL) 1491 1488 1485 1482 1479
Total volume (mlL) 1500 1500 1500 1500 1500
Test organism source information: Test information:
Organism age: < 24-hours old Randomizing template color: &ltooeS |
Date and times organisms were bom L1 A ND TD 99Y*1 | Ircubsior number and shelf
between: . location; yA E)\
Culture board: Ol=R1-172. ¢
Replicatenumber; | 1 [ 2 [ 3 | 4 | 5] 6 | 7| 8] % |10 ¥ ¥YWTbatch: )
Culture board cup number: | L [ &[S [ [1} [#2 113 [ 14 I_.gq 20 OV 081,
| Transfer vessel information: pH= 1,90 S.U. Temperature = M A °C | Selenastrum batch: Oy
[ Aversge transfer volume (aly__|_ Q. 3ol
Daily renewal information:
Day Date Test initiation and feeding, MHSW Anglyst
renewal and feeding, or batch used
termination time
0 -Gl 12 {1000 00 VL (l(
I | owot 0400 onouvy. | Y
2 0 A V2 0405 62-OL-\L ,\'(
3 |oute-in oAb ot | W
! lornan, Fo ovof L. | A
> o 0400 oxeevy, | X
¢ Jovwmar 0A00 DI
LT
7 _Jorgn AT
Control information: Acceptance criterie | Synpnary of test endpoints:
% of Male Aduits: ol. 520% 7-dzy LCsy 21408
% Adults having 3™ Broods; 1oal 2 80% NOEC 1000
% Mortality: Of. 520% LOEC 12200
Mean Offspring/Female: a1 2 15.0 offspring/female  §{ ChV 1ASS
% CV: 4.27. <40.0% ICys 10169
SOP ATI4 - Exhibit AT14.1, revision 06-01-11
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Species: Ceriodaphnia dubia CANaCICR #: __ V2
CONTROL Survival and Reproduction Data
Replicate number
Day 1 2 3 4 5 6 7 8 0 10
1 Young produced o) O] Q Ol 6 | 6 a (o) [8) [a)
Adult mortality W W— | o | | w |
2 Young produced ) O o) &) & 1O o) C_'_)_ [@) O
Adult mortality ]l O w Ll L« W [ o e
3 Young produced Ol O O O | O Ol O 010
Adult mortality LU L N . \____J LN S W L |
4 Young praduced 1 W Y < 8 EHE! S d | S
Adult mortality | LS O W [ A VR WO I WU O OO )
5 Young produced o [vL [\ YHEYER 1l \O |V 10
Adult mortallty ] N o W ] g
3 Young produced O O O1 o O O o 1O O 0
Adult mortality wl v N Y LN (. VU [ W 3
7 Youngproduced | 3o [ 471 | 1M | Mo f ke [ VS | A S8 | 1w 11
Total young produced 30 (33 | 3\ 233 -5:5 30 | a0 a3y | 3L 3L
Final Adult Mortality DO I Y N I I L
X for 3™ Broods . Xl X | | > <3 M| >

Note: Adult mortality (L = live, D ='dead), SB = split broad (single brood split between two days), CO = carcy over (offspring
carried over with adult during transfer).

Concentration: :
% Mortality: or.
Mean Offspring/Female: 31.71
600 mg NaCl/L Survival and Reproduction Data
- Replicate number
Day 1 2 3 4 5 [ 7 8 9 10
1 Young produced [a) & O @) e Clo ‘ﬁ o QO
Adult mortallty LW R . I S I | S L [ .
T2 Young produced [ (O O (@) O @) ) 6 aOlo @)
Adult mortality [ O [ | L I S I VO
3 Young produced OF 0 @) O O1L O O OH] O @]
Adult mortality O W ¥ - W | ] -
4 Young produced \.l & 3 ] q S J L{ W] |
Adult mortality oo | W Y S S S e
5 Young produced T A 13 VL[V v [ VWO W\ i\ V&
Adult mortality U L[ [ Pl L L |
I3 Young prodoced 0 O 0 [o) O 6 O O () 8]
Adult mortality L U W] v ] | e — [ S S
7 Young produced ¥ \§ 19 4 17y 1l \ 13 1| | '2_
Total young produced A% 3y 3-5 N S 33 :54 3\ 30 3 \ 36
Final Adult Mortallty [ N ™ L L

Note: Adult mortelity (L = live, D = dead), SB:-split brood (single brood split between two days), CO = carry aver (ofspring
carried over with adult during transfer),

Conceniration: '

% Mortality: O1.
Mean Offspring/Female: 32.5
% Reduction from Contrel; | *2.87.

tnduparsient
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Species: Ceriodaphnia dubig CdNaCICR# 28
800 mg NaCl/L Survival and Reproduction Data
Replicate number
Day 1 2 3 4 5 6 7 8 9 10
1 Young produced O O O [6) (o) O () _6 O &)
Adult wmortality — U ] ] ] ] ] L )
2 Young produced O o ) [ Ol O O | O 5-:
Adult mortality o ws | ] v ] W - L.
3 Young produced e 6 O O @) ) é O ) O
Adult mortality L L L L I B S R e R -
4 Yoong produced § S uy Y < ! g [ S
Adult mortality [ [ . L DV D U S A
5 Young produced VL[ (VO | s | W V2 [0 |10 v |10
Adultmortality | | | v v | | el R
6 Young produced (@) (@) Ol O O O G O O O
Adult mortality L I U DV W I L I S I T I
7 ] Yougprodueed |\ [ | 14 [ G [ V6 [ 1E 1S [V 1S ] 1%
Total young produced 33‘ 3\.\ 33 (37 22 | avd 2% 3\ 32| 20
Final Adult Mortality D I S L g W N M

Note: Adult mortality (L =live, D =dead), $B = split brood (single brood split between two days), CO = carry over (offspring
carried over with adult during transfer),

Conceniration:

% Mortality: 01,
Mean Offspring/Female: 2.\
% Reduction from Control: | =), %7, |

1000 mg NaCl/L Survival and Reproduction Data

Replicate number :
Day 1 2 3 4 5 6 7 ] 9 10
1 Young produced O [ O [ [#) O 6] (8] O | O
Adult mortality O U i L] [ I W I
2 Young produced O O fa) O O=_ O @) OO @)
Adult mortality .| - (_ | | W [ LS L
3 Young produced O e G (?) @) 6 0 @) OO
Adult mortality W Ul U ] O ] vl v
4 Young produced o o “{ ] i . | J % | q
Adult mortality = o C . LA L ]
5 Youngprodueed | 1Q [ 10 | 1o [ L |10 il 1\ Lo 1o [ 172
Adult mortality ol | ] - LU W I W _
I3 Young produced O O O O &) ) (4 ) o Q
Adult mortality [ | R L L L I
7 Young produced l:I 1S i “‘3 l§ £ \5_ I\g Y lf
Total young produced 3 231 28 a3 25 i3 3 o al e SO
Final Adult Mortality LU S U ) N g
Mote: Adult mortality (L= live, D = dead}, SB = split brood {single brood split between two days), CO = carry over {offspring
carried over with adutt ducing trensfer}.
Concentration:
% Mortality: O1.
Mean Offspring/Female: A0 .
% Reduction from Control: | .47,

SOP AT14 — Exhibit AT14.1, revision 06-01-11
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Species: Ceriodaphnia dubia CdNaCICR #: _\29
1200 mg NaCV/L Survival and Reproduction Data
Repligate number
Day 1 2 3 4 5 6 7 8 9 10
1 Young produced 0 O Oy O ) O O 8 O O
Adult mortality [ I I 0 [ N VO e W R W L
2 Young produced o) o) O o) O O Ol o ) O
Adult mortality Wi o [ [ | U I — l._._.__ .|
3 Young produced (o) ™y 0 O _6_ |6} O - O (5 o
Advlt mortallty L N D ™) L U e e .
4 Young produced RS T x| 20 9 =i iy 5 i
Aduit mortality [ B N O e ]
3 Young produced [ [} = & s 1 & o L &
Adult mortality {5 AN DT B R (U (U B R W S
6 Young produced [ 2 ol O O O O O 1 O
Adult mortality - . L L L LAUEY D W _ o ow._ 1.
1 Young produced | § o) _‘= (™ 5 g =y S > :5
Total young produced - v \o 12 11 L 5 171 11 15 i1 . 18
Final Adult Mortality T Sy TN T

Nore: -Adult mortality (L = live, D = dead), SB = split brood (sirigle brood split between two days), CO = carry over (offspring
carried over with adult during iransfer).

Concentration:
% Mortality: O1.

Mean Offspring/Female: 1.4
% Reduction from Control: | 2%.51

1400 mg NaCl/L Survival and Reproduction Datq
Replicate number :
Day 1 2 3 4 5 6 7 8 9 L
1 Young produced O O 0 O ) _O_ . é O O | O (@)
Adult mortality (W Y S S .
2 Young produced o) Ol OL O O o O O olo
Adult mortality L I Ll O] U ] L L L
3 Young produced O ») Ol OO C) O ) @) Q
Adult mortality [T A e O O I e ey
4 Yaung produced \ y T i <~ 10613 oy O \
Adult mortality [ L Y B W U e e e - L [, -
5 Young produced 2| O |3 i B & |0 o) \ A
Adult mortality [N I W ek AR v |y
6 Young produced [8) () Ol O Q1. 0l 0 01 =6 0
Adult mortality W M W ] — [ o J:-' L
7 Young produced o ! O | T _C_) ' O | q 2_]| O
Total young produced i; q S S L{ ' & 8| g 6 5_
Final Adult Mortality E _ \_ _\= 00 S N S . A A5 —
Note: Adult mortality (L = tive, D = dead), SB = split brood (single brood split between two days), CO = carry over (oﬂsprmg
carried over with adult during transfer), BT
-Concemranan
“%:Mortality: . QL
{ Mean-Offs rmg!Femaie 4.4
- % Reduction from Control: | &i,. L\

QO ge 74 of 79 SOP AT14 - Exhibit AT14.1, revision 06-01-11
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Statistical Analyses

Corlodaphnia Survival and Roproduction Test-Reproduction

Start Date: 27772012 TestID: CdNaCICR Sample B REF-Ref Toxicant
End Bate: 211442012 Lab ID: ETS-Enwvir, Tesling Sol. Sample Type: NACL-Sodium chloride
Sample Date: Protocol: FWCHR-EPA-821-R-02-013 Tast Specles: CD-Cericdaphnia dubia
Comments:
Cone-mplL 1 2 3 4 [ [ 7 8 9 10
D-Control 30,000 33.000 31.00/ 33.000 33.000 30.000 30.000 33.000 32.000 32.000
800 33.000 32.000 33.000 35.000 33.000 34000 31.000 30.000 34.008 33.000
400 34000 34.000 33.000 32.000 32.000 34.000 20.000 31000 32.000 30.000
1000 21.000 31.000 28000 32.000 29000 33.000 30000 31.000 28.400 30.000
1200 17.000 68.400 13.000 17.000 13.000 17.000 17.000 15000 11.000 15.000
1400 6.000 4.000 5.000 5.000 4.000 3.000 4.000 7.000 3.000 3.000
Tranaform: Untransformed 1-Talled Isotonic
Cone-mg/l. Mean N-Mean Maan Min Max CV% N t+-Stat  Critical MSD Mean N-Mean
D-Controy 31,700 1.0000 31.700 30.000 233.000 4.219 10 32,100  1.0000
800 32500 11,0252 32500 30.000 35000 4.644 10 0.893 2.287 2.050 32.10¢ 1.0009
800 32100 1.0126 32100 23.000 34.000 5.386 10 <0.446 2287 2050 32.100 1.0000
1000 30.300 09558 30300 28.000 33.0400 5401 10 1.662 2,287 2.050 30.300 0.9439
*1200 14.100 0.4443 14,100 8.000 17.00 25.119 10 19.637 2.287 2.050 14100 04383
“1400 4400 0.1388 4.400 3.000 7.000 30879 10 30,458 2.287 2.050 4400 01371
Auxiliary Tests _Statistic_ Critical Skew _ Kurt
Kolmogeroy D Test indicates normal distrbutlon (o > 0.01) 0.8783 1.035 -1.1952 3.98518
Bartletl's Test indlcates equal variances {p = 0.01) 14.9138 15.0863
Hypothesis Tost {1-tall, 0.05} NOEC _ LOEC Chy TU MSDu  MSDp M5B MSE F-Prob df
Dunnett's Test 1000 1200 109545 2.04851 006465 1437.82 4.01687 4.3E40 & 54
Treatments v D-Contrel
Linear Interpolation {200 Razamples)
Point m SD 96% CL Skew
ICa5 978,333 39.8838 B880.992 1008.25 -0.7055
1IC10 101747 8.72401 1002.93 1027.47 -0.5458
IC15 1037.22 8.33581 1024.11 1047.91 -0,1188
1C20 1057.04 6456895 1041.92 10884 -0.0539
1C25 1076.85 6.34842 10861.99 1089.18 -0.0480
G40 1136.3 9.19137 1118.24 1151.54 -0.1418
1C50 117593 113119 115298 1195.15 -0.1857
0.4 4
0 500 1000 1500
Dose mg/L
Dose-Reaponse Plot
40
1-tail, 0.05 level
of significance

Reproductior
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Species: Ceriodaphnia dubia

Daily Chemistry:
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CdNaCICR #: V24

Concentration

Parameter

CONTROL

H (5.1).)

Analyst b

DO (mg/L)

Conductivity
{1mhos/cm)

Alkalinity
| (mg CaCO4/L)

Hardness -

(mg CaCOy/L)

Temperature
o)

600 mg NaCl/L

pH (8.1.)

DO (mg/L)

Conductivity
(pmhos/cm)

Temperature

()

800 mg NaCi/L,

pH (S.U)

DO (mg/L)

Conductivity
(umhbos/cm)

Temperature

%)

1000 mg NaCl/L

“pH (S.U.)

DO (mg/L)

Conductivity
{nmhos/cm)

Temperature
(C)

1200 mg NaCI/L

pH (S.U)

DO (mg/L)

Conductivity
(umhos/em)

Temperature
Q)

1400 mg NaCV/L

pH(S.U)

DO (mg/L)

Conductivity
(umhos/em)

Temperature
o

%.0

STOCK

Conductivity

(umhos/cm)
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Enrinnmunal Tuihng Tohudant, Inc.

Species: Ceriodaphnia dubia CdNaCICR #: __ |28

Analyst
Concentration Parameter a
pH (S5.U.)
DO (mg/L)
Conductivity
{emhos/cm}
Alkalinity
(mg CaCO/L) | o
Hardness

| (mg CaCOy/L) £ :
Temperature .

€C) P A -3 .4 ®B.2 WA 1’y w8 181
pH (5.U.)
DO (mg/L)
Conductivity
-(umhos/cm) [ , L L
(’I;Er)nperature 2%.0 5.3 %\ 2%5.0 Me | gy Wl RN R
pH (8.U.) 495 7.9% .00 200 .04 A4 8.05 4L
DO (mg/L) 8.0 2. ] o 27 3y . 314

Conductivity
800 mg NaCUL | R0 oy ‘740 1726 I8lo

Temperature
€y W0 | W | WA | weo | vl | W) W | sy
pH (5.U.) '
DO (mg/L)
Conductivity
{pmhos/em)
Temperature
o

pH (8.U.)
DO (mg/L)

"] Conductivity
1200mg NaCVL | ) ) TAHO 2440

Temperature

°C) 50 Bo | WA ™4 Wb | 150 | Wb %6
pH (S.U) 3 | 242 | s.00 '
8.

DO (mg/L) . (AU i P T
avmgrcun. S| 2500 [ oo (TN

('I;ecr;]perature %.0 25.5 24.9 ¢ | W %.0 b V3.3

CONTROL

600 mg NaCl/L

1000 mg NaCl/L

Initial Final Initial Final Initial Final Initial Finzl
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